Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


''•K 


f 


,,    »  '  '-■. '  - 


ffii3£r:r:ii->^ 


■'■■*■        ■•-      'i^ 


1 


f^^^m. 


EXECUTIVE  DOCU 


PRINTED  BY  ORDER  OF 


THE  HOUSE  OF  REPRESENTATIVES 


DURING  THE 


SECOND  SESSION  OF  THE  FORTIETH  CONGRESS, 


1867-'68. 


IN   TWENTY   VOLUMES. 


Volume    1 No.  1.  Diplomatic:  Parts  1  and  2. 

Yolame    2 No.  1.  War :  Parts  1  and  2. 

Volume    3 ? No.  1.  Interior:  Parts  1  and  2. 

Volume    4 No.  1.  Navy,  Postmaster  General. 

Volume    5 No.  2  and  3. 

Volume    C No.4and5. 

Volume    7 No.  6  to  57,  except  No.  23. 

Volume    8 Ho.23.  Wirz  Trial. 

Volume    9 No.  58  to  95. 

Volume  10 No. 96.  Pateiits:  Parts  1,  2  and  3. 

Volume  II No. 97  to  156,  except  No. 99. 

Volume  12 No.  99.  Ordnance. 

Volume  13 No.  157  to  180,  except  No.  160. 

Volume  14 No.  160.  Commercial  Relations. 

.Volume  15 No.  181  to  252,  except  No.  202. 

Yolame  16 No.  202.  Mineral  Resources  of  States  and  Territories  west  ot 

the  Rocky  Mountains. 

Volnme  17 No.  253  to  295,  except  No.  275. 

Volnme  18 No.  275.  Coast  Survey. 

Volnme  19 No.  296  to  311. 

Volume  20 No.312to341. 


WASHINGTON: 

GOVERNMENT  PRINTING  OFFICE. 

1868. 


)iK^ig" 


^        LIBRARY 

OF    THE 

LELAND  STANFORD  JUNIOR 
UNIVERSITY. 


INDEX 


TO 


THE    EXECUTIVE    DOCUMENTS 


OF  THE 


HOUSE  OF  REPRESENTATIVES  OF  THE  UNITED  STATES 


OF  THE 


SECOND  SESSION  OF  THE  FORTIETH  CONGRESS. 


Title. 


Adjat&Dt  General  of  the  army.    Annual  report  of  the 

Arricnitare,  Commissioner  of,  relative  to  duty  on  foreign  stock. 

Letter  from  the 

A^calture,  Commissioner  of,  relative  to  twenty  per  cent,  extra 

compensation.     Letter  from  the 

Agriculture,  CommiHsioner  of,  in  response  to  House  resolution 

of  December  9.     Report  of  the 

A^cultnre,  Commissioner  of,  transmitting  memorial  of  the 

TenneAsee  Horticultural  Society  relative  to  import  duties. 

Letter  from  the 

Alabama  election.    Letter  from  the  Secretary  of  War,  transmit- 
ting a  report  by  Mnjor  Qeneral  Meade  relative  to 

Alaska,  lands  in.     Letter  from  the  Secretary  of  the  Interior 

relative  to  survey  of 

Alaska.     Message  from  the  President  of  the  United  States  rela- 
tive to 

American  citizens,  rights  of,  message  from  the  President  of  the 

United  States  relative  to  trial  ana  conviction  of 

Appropriations  for  reconstruction.     Letter  from  the  Secretary  of 

War  relative  to 

Appropriations  for  Post  Office  Department.     Letter  from  the 

i^ecretary  of  the  Treasury,  transmitting  a  letter  from  the 

Postmaster  General  relative  to 

Api^riations  for  War  Department.    Letter  from  the  Secre- 

taiT  of  the  Treasury,  transmitting  estimates  of 

ilppropriations  for  expenses  of  Osage  Indians.    Letter  from  the 

Secretary  of  the  Interior,  transmitting  estimate  of 

Appropriations,  deficiencies  in,  for  Interior  Department.    Letter 

from  the  Secretary  of  the  Interior  relative  to , 

Appropnations  for  reconstruction.     Letter  from  the  Secretary 

of  War,  transmitting  estimates  of , 

Appropriation  for  public  buildings  and  grounds.     Letter  from 

the  Secretary  of  War,  transmitting  communication  from  Chief 

of  Engineers  relative  to  an 

Appropriation  for  friendly  Indians.     Letter  from  the  Secretary 

of  the  Interior  relative  to  an , 

Appropriations   for  Pottawatomie  Indians.     Letter  from   the 

Secretary  of  the  Interior,  transmitting  estimates  of 

Appropriations  for  friendly  Indians.     Letter  from  the  Secretary 

of  the  Interior  relative  to , 

Appropriation  for  destitute  Indians.    Letter  from  the  Secretary 

of  the  Interior,  transmitting  report  relative  to 


Vol. 


2 

11 

7 

9 

15 
15 

9 
11 
13 

7 

7 

7 

11 

11 

20 

19 
19 
17 
17 
15 


Part. 


No. 


1<&2 


1 
121 


55 


91 

188 
238 

80 
125 
1.j7 

41 

12 
19 

103 
105 
313 

309 
296 
290 
255 
236 


Page. 
416 


IV 


TNDEX. 


Title. 


AppropriationB  for  public  buildings.  Letter  from  the  Secretary' 
of  War,  transmitting  estimates  of 

Appropriations  for  the  Chippewa  Indians.  Letter  from  the 
Secretary  of  the  Interior,  submitting  estimates  of 

Appropriations  for  harbor  and  river  improvements.  Letter 
from  the  Secretary  of  War,  transmitting  revised  estimates  of. 

Appropriations  for  Indian  service  in  California.  Letter  from 
the  Secretary  of  the  Interior,  submitting  estimates  for  the  .. . 

Appropriations  for  Sissiton  and  Wahpeton  Indians.  Letter 
from  the  Secretary  of  the  Interior  relative  to  

Appropriations,  deficiency  in,  for  Indian  tribes  Letter  from 
the  Secretary  of  the  Interior,  transmitting  estimates  of 

Appropriations  for  Indian  treaties.  Letter  from  the  Secretary 
of  the  Interior  relative  to 

Appropriations  for  State  Department.  Message  from  the  Presi- 
dent of  the  United  States,  transmitting  a  report  from  the  Sec- 
retary of  State  relative  to 

Appropriations  for  Sioux  Indians.  Letter  from  the  Secretary 
of  the  Interior,  transmitting  estimates  of  additional 

Appropriations  for  Navajo  Indians.  Letter  from  the  Secretary 
of  toe  Interior,  transmitting  communication  from  Commis- 
sioner of  Indian  Affairs  relative  to 

Appropriations  for  treaty  with  Sioux  Indians.  Letter  from  the 
Secretary  of  the  Interior  relative  to 

Arkansas  and  South  Carolina.  Message  from  the  President, 
transmitting  all  papers  relative  to 

Arkansas,  election  in.  Letter  from  the  General  of  the  army, 
transmitting  Major  General  Gillem's  report  of 

Armory  at  Hock  Island.  Letter  from  the  Secretary  of  War  ad 
interim^  transmitting  joint  resolution  relative  to  the 

Arms,  manufacture  of.  Letter  from  the  Secretary  of  War, 
transmitting  report  of  the  Chief  of  Ordnance  relative  to  the.. 

Army,  estimated  diminution  of  the.  Letter  from  the  Secretary 
of  War,  transmitting  statement  of  the " 

Arsenal,  Bergen  Heights.  Letter  from  the  Secretary  of  War, 
transmitting  papers  relative  to  the 

Arsenal,  Schuylkill.  Letter  from  the  Secretary  of  War,  trans- 
mitting communication  from  the  Quartermaster  General  Rela- 
tive to 

Assassination  of  President  Lincoln.  Message  from  the  Presi- 
dent of  the  United  States,  transmitting  a  report  of  Geo  H. 
Sharpe  relative  to  the 

Attorney  General  relative  to  the* title  to  property  at  Harper's 
Ferry.     Letter  from  the 

Attorney  General  relative  to  twenty  per  cent,  additional  com- 
pensation.    Letter  from  the 

Attorney  General  relative  to  Indian  trust  fund.  Letter  from 
the 

Attorney  General  relative  to  counsel  employed  by  him.  Letter 
from  the 

Auditor  of  the  Treasury  for  the  Post  Office  Department  of  the 
operations  of  his  office  for  the  year  ending  June  30,  1867. 
Annual  report  of  the  Sixth 

B. 

Banks,  national,  securities  of.  Letter  from  the  Secretary  of  the 
Treasury,  transmitting  a  report  relative  to 

Battery  in  New  York.  Letter  from  the  Secretory  of  War  relative 
to  the  purchase  of  certain  land  on  the 

Bingham's  surge  reliever.  Letter  from  the  Secretary  of  the 
Navy  relative  to 

Bonds,  ten-forty.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  the  amount  of  bonds  issued  or  disposed  of  by  de- 
partment since  October  1,  1867 


Vol. 


Part. 


No. 


Page. 


15 
15 
15 
15 
15 
II 
11 

11 

15 

15 
20 
17 
17 
7 
9 
20 
19 


9 
7 

9 
15 


15 
15 
13 

11 


233 
228 
224 
200 
199 
110 
124 

140 
184 

185 
321 
274 

278 
6 

I 

83 
314 
307 

10 

68 
17 
43 
59 
198 

1 


220 
232 
165 

128 


INDEX. 


Title. 


BoDds.  Letter  from  the  Secretary  of  the  Treagary,  trans mitting 
a  statement  of  the  purchase  and  sale  of 

Bonds,  commission  paid  on  the  sale  of.  Letter  from  the  Secre- 
tary of  the  Treasury  relative  to 

Bosque  Redondo  re-Bervation.  Letter  from  the  Secretary  of 
War  relative  to  the 

Bounties  paid.  Letter  from  the  Secretary  of  War  relative  to 
bounties  paid  under  the  act  of  July  2>*,  ] 866 

Bridpe  at  Rock  island.  Letter  from  the  Secretary  of  War, 
recommending  an  appropriation  for 

Baffnm,  Robert.  Letter  from  the  Secretary  of  War,  trans- 
mitting a  communication  from  the  Judge  Advocate  General 
relative  to 

Buildings  leased  in  New  York  and  Brooklyn.  Letter  from  the 
Secretary  of  War  in  answer  to  a  resolution  of  the  House  of 
November  26,  relative  to 

Buildings  leased  in  St,  Louis.  Letter  from  the  Secretary  of 
War.  transmitting,  in  answer  to  a  resolution  of  the  House  of 
the  26th  of  November,  a  statement  of 

C. 

California  and  Nevada  volunteers.  Letter  from  the  Secretary 
of  War  relative  to 

Canal,  ship,  around  the  falls  of  the  Ohio  river.  Message  from 
the  Preitideut  of  the  United  States,  transmitting  report  rela- 
tive to  the 

Canal,  Dismal  Swamp.  Letter  from  the  Secretary  of  the  Treas- 
nry,  transmitting  an  opinion  by  the  Attorney  General  relative 
to  the  sale  of  the 

Canadian  fisheries.  Letter  from  the  Secretary  of  the  Treasury, 
transmitting  a  communication  from  George  W.  Brega  rela- 
tive to 

Capitol  extension.     Annual  report  of  the  architect  of  the 

Capitol,  repairs  of.  I^etter  from  the  Secretary  of  the  Interior, 
a-«king  further  appropriations  for  the 

CbattauiM)ga  rolling  mill.  Letter  from  the  Secretary  of  War 
relative  to  the  sale  of 

Cherokee  neutral  lands.  Letter  from  the  Secretary  of  the  In- 
terior relative  to 

Choctaw  nation,  claims  of.  Letter  from  the  Secretary  of  the 
Interior  relative  to  the 

Clerks  in  the  Patent  Office.  Letter  from  the  Secretary  of  the 
Interior  relative  to 

Ckrks  in  the  Interior  Department.  Letter  from  the  Secretary 
of  the  Interior,  transmitting  list  of  clerks  appointed  since 
April  1 

Co*!,  contracts  for.  Letter  from  the  Secretary  of  the  Navy, 
transmitting  statement  relative  to  the  purchase  of 

Coist  Survey.     Annual  report  of  the  Superintendent  of  the.. 

Coinage  of  five-cent  pieces.  Letter  from  the  Secretary  of  the 
Treasury  relative  to 

Collectors,  deputy,  pay  of.  Letter  from  the  Secretary  of  the 
Tre«.sury  relative  to 

Colorado  militia.  Letter  from  the  Secretary  of  War,  transmit- 
ting accounts  of  the 

Columbia  hospital.  Letter  from  the  Secretary  of  the  Interior, 
transmitting  report  of  the  directors  of  the 

Columbian  hospital.     Annual  report  of  the  dii;pctors  of  the... 

Columbian  lustitntion  for  the  Deaf,  Dumb,  and  Blind.  Re- 
port of  the  president  of  the 

Commercial  relations  of  the  United  States  with  foreign  nations. 
Report  of  the  Secretary  of  State  of  the , 

Commissary  department.  Letter  from  the  Secretary  of  War 
relative  to  an  increase  of  officers  in  the 

Commissary  General  of  Sub!«istence.     Annual  report  of  the . . 


Vol. 


Part. 


No. 


Page. 


15 


15 
20 
19 


9 
7 
7 


15 


11 


17 
3 


9 
11 
11 
17 


17 

20 
18 

11 

20 


7 
3 

3 

14 

7 
2 


1 
1 


34 
242 
248 
320 
306 

74 

9 

15 


24 


181 


135 


295 
1 

21 

77 

132 

138 

254 


287 

333 
275 

100 

324 


29 
1 

1 

160 

37 
\ 


524 


537 

428 


\    ^n 


VI 


INDEX. 


Title. 


Compensation,  20  per  cent.    Letter  from  the  Secretary  of  War 

relative  to 

Compensation,  20  per  cent     Letter  from  the  Commissioner  of 

Agriculture  relative  to 

Compensation,  20  per  cent.     Letter  from  the  Secretary  of  the 

Interior  relative  to 

Compensation,  20  per  cent.     Letter  from  the  Attorney  General 

relative  to 

Compensation,  20  per  cent.     Letter  from  the  Postmaster  Gen- 

eral  relative  to 

Compensation,  20  per  cent.     Letter  from  the  Secretary  of  State 

relative  to ' 

Compensation,  20  per  cent.     Letter  fromj  the  Secretary  of  the 

Navv  relative  to 

Compensation,  20  per  cent.     Letter  from  the  Secretary  of  the 

Treasury  relative  to 

Compensation,  20  per  cent.    Letter  from  the  War  Department 

relative  to 

Confederate  property  in  Europe.     Letter  from  the  Secretary  of 

the  Treasury  relative  to  certain  efforts  of  that  department  for 

the  recovery  of 

Contracts  by  quartermasters*  department.     Letter  from  the 

Secretary  of  War,  transmitting^  a  statement  of 

Contracts  by  engineer  department.     Letter  from  the  Secretary 

of  War,  transmitting  list  of 

Contracts  by  ordnance  department.     Letter  from  the  Secretary 

of  War,  transmitting  a  statement  of 

Contracts  by  quartermasters'  department.     Letter  from  the 

Secretary  of  War,  transmitting  a  statement  of 

Contracts  by  quartermasters'  department.     Letter  from  the 

Secretary  of  War,  transmitting  statements  of 

Contracts  by  the  quartermasters'  department.      Letter  from 

the  Secretary  of  War,  transmitting  statement  during  the 

month  of  March,  1868,  of 

Cooper,  Edmund.     Letter  from  the  Secretary  of  the  Treasury 

relative  to • 

Corks,  duty  on.     Letter  from  the  Secretary  of  the  Treasury 

relative  to 

Correspondence,  Grant  and  the  President.     Letter  from  the 

Secretary  of  War  relative  to 

Counsel  employed  by  the  Attorney  General.    Letter  from  the 

Attorney  General  relative  to 

Court  of  Claims,  judgment  in.     Letter  from  the  Secretary  of 

the  Treasury  relative  to 

Cox,  John  T.     Letter  from  the  Secretary  of  W'ar,  transmitting 

report  relative  to 

Currency.     Annual  report  of  the  Comptroller  of  the 

Cu.ntom-house  buildings  at  Pittsburg.     Letter  from  the  Sec* 

retary  of  the  Treasury  relative  to  the  condition  of , 

Custom-house  at  Toledo.     Letter  from  the  Secretary  of  the 

Treasury  relative  to  the 


Vol. 


D. 

Davis,  Jefferson,  capture  of.  Letter  from  the  Secretary  of  War, 
transmitting  information  on  file  in  that  department  relative  to. 

Disbursements:  contingent  fund  of  the  State  Department. 
Letter  from  the  Secretary  of  State,  transmitting  statements  of. 

Disqualifications  of  certain  civil  officers.  Letter  from  the  Sec- 
retary of  War,  transmitting  communication  from  the  com- 
manding general  of  first  military  district  relative  to 

Dodge,  General,  report.  Letter  from  the  Secretary  of  the 
Interior,  transmitting 

Duty  on  foreign  stock.  Letter  from  the  Commissioner  of 
Agriculture  relative  to  the 


9 
7 
7 
7 
7 
7 
7 
7 
7 

19 
7 
11 
11 
11 
13 

17 

15 

9 

11 

15 

17 

11 
6 

20 

19 


Part. 


11 
11 

19 
20 


No. 


Page. 


63 
55 
42 
43 
44 
50 
52 
53 
54 

304 
35 
130 
145 
148 
167 

256 

217 

72 

149  I 

193  I 

i 

288  I 
147 

323 
305 


115 
139 

302 
331 
121  i 


INDEX. 


VII 


Title. 


E. 


Education.     Annual  report  of  the  Commissioner  of 

Elections  in  first  military  district,  expenses  of.  Letter  from  the 
Secretary  of  War,  transmitting  communication  from  General 
Schofield  relative  to 

Elections  in  southern  States  Letter  from  the  General  of  the 
army,  transmitting  reports  of  the  district  commanders  of  the. 

Elections  in  Georgia,  North  Carolina,  and  South  Carolina. 
Letter  from  the  General  of  the  army,  transmitting  report  of 
General  Meade;  also  two  orders  of  General  Cauby  relative  to. 

Elections  in  North  and  South  Carolina.  Letter  from  the  Gen- 
eral of  the  army,  transmitting  abstract  from  General  Cauby's 
report  relative  to  the 

Election  in  Alabama.  Letter  from  the  Secretary  of  War,  trans: 
mitting  report  from  the  General  of  the  army  relative  to  recent. 

EDgineer  department.  Letter  from  the  Secretary  of  War, 
recommeudiog  the  passage  of  a  resolution  for  the  settlement 
of  accounts  of  certain  officers  of  the 

Engineer  of  the  army.  Report  of  the  operations  of  his  depart- 
ment during  the  year  ended  June  liO,  1 8H7 

Estimates  of  appropriations  required  for  the  service  of  the  fiscal 
year  ending  Juno  30,  1869 

Paper  $  accompanying  the  above. 

Estimates  of  additional  appropriations  for  1868,  and  details  . .. 
permanent  appropriations  for  three  quarters  1868. 
Letter  of  Secretary  of  the  Treasury,  transmitting  estimates 
for  1869 

Legislative : 

Compensation  and  mileage  of  senators 

of  officers,  clerks,  &c.,  in  service  of  the  Senate. 

Contingent  expenses  of  the  Senate 

Compensation  and  mileage  of  members  of  House  of  Hepre* 

sentatives 

Compensation  and  mileage  of  officers,  &c.,  in  service  of 

House  of  Representatives 

Contingent  expenses  of  House  of  Representatives 

Compensation  of  Congressional  Printer,  clerks,  &c 

Contingent  expenses  of  office  of  Congressional  Printer 

Compensation  of  librarian  of  Congress,  &,c 

Contingent  expenses  of  library,  purchase  of  books,  &c 

Salaries  of  Court  of  Claims 

Contingent  expenses,  compensation  of  attorneys,  payment  of 

judgments 

Executive : 

Compensation  of  President  of  the  United  States 

Vice-President  of  the  United  States 

Compensation  of  private  secretary  of  President  of  the  United 

States 

Contingent  expenses  of  the  executive  office 

Department  of  State : 

Salaries  in  office  of  Secretary  of  State 

Contingent  expenses  of  Department  of  State 

General  purposes  of  northeast  executive  building 

Treasury  Department  salaries : 

Office  of  Secretary  of  the  Treasury 

First  Comptroller 

Second  Comptroller 

Commissioner  of  Customs 

First  Auditor 


Vol. 

Part. 

No. 

Page. 

19 

1 

4 

299 

15 

244 

1 

17 

291 

19 

300 

19 

301 

19 

303 

7 

8 

2 

2 

1 

1 

5 

3 

I 

3 
3 

3-11 
12 

6 

3 

13 

5 

5* 

5 

3 
3 
3 

14 
14 
15 

5 

3 

16 

5 
5 
5 
5 
5 
B 
5 

•  •  •  •  •  • 

3 
3 
3 
3 
3 
3 
3 

16 
17 

18 
18 
18 
19 
19 

5 

3 

19 

5 
5 

3 
3 

19 
19 

5 
5 

3 
3 

19 
19 

5 
5 
5 

« 

3 
3 
3 

20 
21 
21 

5 
5 
5 
5 
5 

3 
3 
•  3 
3 
3 

21 
22 
2:3 
24 
25 

VIII 


INDEX. 


Title. 


Office  of  Second  Auditor 

Third  Auditor 

Fourth  Auditor 

Fifth  Auditor 

Auditor  Post  Office  Department 

Treasurer  of  the  United  States 

Register  of  the  Treasury 

Solicitor  of  the  Treasury 

Comptroller  of  the  Currency 

Paper,  special  dies,  &c.,  of  office  of  Comptroller  of  the 

Currency 

Office  of  Commissioner  of  Internal  Revenue  

Rent,  dies,  &c,  .of  office  of  Commissioner  of  Internal  Revenue. 
Salaries  and  expenses  of  collectors,  assessors,  <&c.,  of  inter- 
nal revenue f 

Detecting  and  bringing  to  trial  persons  violating  internal 
revenue  laws 

Contingent  expenses  of  the  Treasury  Department: 

Temporary  clerks  in  the  Treasury  Department 

Additional  clerks  in  the  Treasury  Department 

Contingent  of  Treasury  Department  and  bureaus 

Stationery  for  Treasury  Department  and  bureaus. 

Furniture,   carpets,   &c.,   for ,  Treasury   Department    and 

bureaus 

General  purposes  of  southeast  executive  building 

Department  of  the  Interior: 

Salaries  in  office  of  Secretary  of  the  Interior 

Commissioner  General  Land  Office 

Indian  office r-- 

Pension  office * 

Contingent  expenses  in  office  of  Secretary  of  the  lnteri<  r 

Contingent  expenses  in  office  of  Commissioner  of  Indian 

Aflfairs 

Contingent  expenses  in  office  of  Commissioner  of  Pensions  . 
Contingent  expenses  in  office  of  Commissioner  General  Land 

office 

Compensation  of  surveyor  general  and  clerks 

Expenses  of  courts  of  the  United  States 

Compiling,  &c.,  Biennial  Register 

War  Department: 

Salaries  in  office  of  Secretary  of  War 

Adjutant  General 

Quartermaster  General 

Paymaster  General 

Commissary  General 

Surgeon  General 

Chief  Engioeer 

Colonel  of  Ordnance 

Military  Justice 

Salaries  in  signal  office 

Contingent  expenses  in  office  of  Secretary  of  War  and  bureaus. 
Salaries  and  contingent  expenses  of  northwest  executive 

biiildiDg 

Salaries  and  contingent  expenses  of  building  comer  of  Sev- 
enteenth and  F  streets 

Salaries  and  contingent  expenses  of  building  corner  of  Fif- 
teenth and  F  streets 

Navy  Department: 

Salaries  in  office  of  Secretary  of  the  Navy 

Bureau  of  Yards  and  Docks 

Equipment  and  Recruiting 

N  avigatiou 


Vol. 


5 


5 
5 
5 
5 
5 
5 


5 
5 
5 


5 


5 
5 
5 
5 

5 

5 


5 
5 
5 
5 
5 


5 


f) 
5 
5 
5 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


5 
5 
5 


5 
5 
5 


Part. 


No. 

Page. 

3 

26 

3 

27 

3 

28 

3 

28 

3 

29 

3 

30 

3 

31 

3 

31 

3 

31 

3 

31 

3 

32 

3 

32 

3 

32 

3 

32 

3 

33 

3 

33 

3 

33 

3 

33 

3 

33 

3 

33 

3 

34 

3 

34 

3 

35 

3 

36 

3 

37 

3 

37 

3 

37 

3 

37 

3 

38 

3 

39 

3 

39 

3 

39 

3 

40 

3 

41 

3 

41 

3 

42 

3 

43 

3 

43 

3 

44 

3 

44 

3 

44 

3 

44 

3 

45 

3 

45 

3 

45 

3 

46 

3 

47 

3 

47 

3 

47 

INDEX. 


IX 


Title. 


Vol. 


Part. 


No. 


Page. 


Salaries  in  Bureaa  of  Ordnance 

Constrnction  and  Repair 

Steam  £ngineerin|s^ 

Provisions  and  Clothing' 

Medicine  and  Surgery 

Contingrent  expenses  in  office  of  Secretary  of  the  Navy  and 

bureaus 

Salaries  and  conting-encies  in  southwest  executive  buildiu^  . 

in  office  of  Postmaster  General 

Contingent  expenses  of  Post  Office  Department 

Department  of  Apiculture 

Education 

Mint  of  United  States  at  Philadelphia,  and  branches,  &c... 

Independent  trea^sury 

Governments  in  the  Territories 

Salaries  in  office  of  Attorney  General 

Contingent  expenses  of  Attorney  General 

Justices  of  Supreme  Court  of  the  United  States 

District  judfres  of  the  United  States 

Courts  of  District  of  Columbia 

Reporter  of  decisions  of  Supreme  Court  of  the  United  States. 

District  attorneys  of  the  United  States 

Marshals 

Intercourse  with  foreign  nations 

Miscellaneous : 

Expenses  of  loans,  &c 

Snpervising  and  local  inspectors 

Electrical  telegraph  between  the  Atlantic  and  Pacific 

Detection  and  bringing  to  trial,  &c.,  counterfeiters 

Relief  of  sick  and  disabled  seamen 

Collection  of  statistical  information 

Revision  and  consolidation  of  laws  of  the  United  States 

Bringing  votes  for  President  and  Vice-President 

Survey  of  coast  of  the  United  States 

Light-house  establishment  

Sundry  light- houses,  beacons,  buoys,  &c 

ens  torn -houses,  court-houses,  &c 

Under  direction  of  the  Interior  Department : 

Rent  of  office  for  surveyor  general,  &c 

Public  works  in  Washington 

Smithsonian  Institution 

Jail  in  District  of  Columbia 

Government  Hospital  for  Insane 

Metropolitan  Police 

Colnmbian  Institution  for  Deaf  and  Dumb 

Hospital  for  Women,  &c 

Collecting  revenue  from  sale  of  lands 

Surveying  public  lands 

Pensions 

Cnrrent  expenses  of  Indian  department * 

Annaities  to  Indian  tribes 

General  expense  of  Indian  department 

War  Department : 

Army  proper 

Armory,  arsenals,  &c 

Military  Academy 

Fortitications,  &c 

Harbor  and  river  improvements 

Public  buildings  and  grounds 

Navy  Departmeiit 

Recapitulation  of  annual  estimates 

Estimates  of  permanent  appropriations  for  1869 < . . 

Statement  of  balances  of  appropriations 


5 
5 
5 
5 
5 


h 

5 
5 
5 
5 
5 
5 
5 


5 
5 
5 


5 
5 
5 
5 


5 
5 
5 
5 
.»> 
5 
5 
5 
5 
5 
5 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


3 
3 

o 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


3 
3 
3 
3 
3 
3 
3 
3 
3 


48 
AH 
49 
49 
49 

49 
50 

r>i 

52 

5*2 
53 
53 
55 
57 
60 
60 
60 
60 
62 
62 
62 
64 
66 


68 
68 
68 
69 
69 
69 
69 
69 
69 
69 
70 
73 


73,74 
74 
74 

75 
75 
75 
75 
75 
75 
76 
77 
77 
78 
80 


86 
87 
87 
88 
89 
91 
92 
93 
95 


INDEX. 


Title. 


Estimates  of  Postmaster  General , 

Details  of  CoDji^iessioiial  Priuter 

Department  of  Agriculture 

Mint  of  United  Slates,  Assay  Office,  New  York,  &c. 

United  Sraies  Coast  Survey 

Lip^ht-house  establishment 

Details  of  Interior  Department : 

Current  expenses  of  Indian  department 

Annuities  to  various  Indian  tribes 

Miscellaneous  items  of  Indian  department 

Collecting  revenue  from  sales  of  public  lauds 

Compensation  of  surveyors  general  and  clerks 

Rent  of  offices  for  surveyors  general,  &c 

Surveying  public  lauds 

Columbian  Institute  for  Deaf  and  Dumb 

Government  hospital  for  insane 

Public  works,  Capitol  extension,  &  c 

Pensions 

Metropolitan  Police 

Jail  in  District  of  Columbia 

Smithsonian  Institution 

Details  of  War  Department : 

Pay  of  the  army,  &  c 

Quartermasters'  department 

Surgeon  General's  office - 

Ordnance  office 

Militarv  Academy 

OflSce  of  Chief  Engineer 

Signal  office ; 

Bureau  Military  Justice 

Details  of  Navy  Department : 

Bureau  of  Yards  and  Docks 

Equipment  and  Recruiting 

N  avigation 

Ordnance 

Construction  and  Repair 

Steam  Engineering 

Provisions  and  Clothing 

Medicine  and  Surgery 

Marine  corps 

E. 

Estimates  for  the  Post  OflSce  Department.  Letter  from  the 
Postmaster  General,  transmitting 

Estimates  of  appropriations  for  survey  of  Indian  lauds.  Letter 
from  the  Secretary  of  the  Interior,  transmitting 

Estimate  of  appropriation.  Paymaster  General.  Letter  from 
the  Secretary  of  the  Treasury,  transmitting 

Estimate  of  appropriations  for  Navy  Department,  revised.  Let- 
ter from  the  Secretaiyofthe  Navy,  tiansmittiug 

Estimates  of  appropriations,  revised,  Post  Office  Department. 
Letter  from  the  Postmaster  General,  transmitting 

Estimates  of  appropriations  for  the  General  Land  Office  for  the 
year  ending  J  une  30,  J  8(59.  Letter  from  the  Secretary  of  the 
Interior  relative  to ■• 

Estimates  for  surveying  service.  Letter  from  the  Secretary  of 
the  Interior  relative  to r--- 

F. 

Famine  in  Sweden  and  Norway.  Message  from  the  President 
of  the  United  States  relative  to  the 


5 

r> 

5 
5 
5 


5 
5 
5 
5 


5 
.5 
5 
5 
5 
5 
f) 
5 
5 


5 
5 
5 
5 
5 
5 
5 
5 


5 
5 
5 
.'> 
5 
5 
5 
5 
5 


7 

7 

9 

II 

11 

15 
]5 


11 


Part 

No. 

Page. 

3 

98 

3 

98 

3 

103 

3 

105 

3 

108. 

3 

113 

3 

120 

3 
3 

124 
J  62 

3 

185 

3 

187 

3 

188 

3 

190 

3 

192 

3 

193 

3 

195 

3 

196 

3 

198 

3 

199 

3 

200 

3 

204 

3 

216 

3 

225 

3 

227 

3 

232 

3 

237 

..... 

3 
3 

248 

250 

3 

254 

3 

266 

3 

269 

3 

276 

3 
3 

278 
280 

3 

282 

3 

286 

3 

290 

46 

56 

69 

111 

120 

182 

..... 

192 

• 

151 

INDEX. 


XI 


Title. 


Finances  for  the  year  1867.     Report  of  the  Secretary  of  the 
Treasury  on  the 

Florida-     Message   from    the  President  of  the  United  States, 
transmitti  ng  papers  relative  to  proceedings  in 

Foreign  intercourse,  contingent  expenses  of.     Message  from  the 
President  of  the  United  States  relative  to 

Fort  Riley  military  reservation.     Letter  from  the  Secretary  of 
War  relative  to  the 

Fort  Covington.     Letter  from  the  Secretary  of  War,  transmit- 
ting draught  of  joint  resolution  for  the  sale  of -the  site  of 

Fort  David  Russell.     Letter  from  the  Secretary  of  War,  trans- 
mitting a  report  relative  to  establishing  an  arsenal  at 

Fort  Leavenworth,  right  of  way.     Letter  from  the  Secretary 
of  War,  transDiittiuf^  papers  relative  to 

Fort  Leavenworth  military  reservation.     Letter  from  the  Sec- 
ittiry  of  War,  transmitting  a  communication  relative  to  the 

sale  of 

*  Fort  Gratiot  reseiyatiou,  sale  of.     Letter  from  the  Secretary  of 
War  relative  to 

Frredmen,  Refugees,  and  Abandoned  Lauds,  Bureau  of.  Report 
of  the  Commissioner  of 

Freed  men  and  taxation.  Communication  from  the  Commis- 
sioner of  Freed  men's  Affairs,  transmitting  petition  of  colored 

people  of  Kentucky  relative  to 

Freednien's  affairs  in  Kentucky  and  Tennessee.  Letter  from 
the  Secretary  of  War,  transmitting  report  of  Major  General 
Carlin  relative  to 


G. 

General  of  the  army,  transmitting  an  abstract  from  General 
Canby  relative  to  elections  in  North  and  South  Carolina. 
Letter  from  the 

General  of  the  army,  transmitting  report  by  General  Meade  rela- 
tive ta  elections  in  Georgia ;  also  two  orders  by  General  Canby, 
commanding  2d  military  district.     Letter  from  the , 

General  of  the  army,  transmitting  reports  of  the  district  com- 
manders of  the  elections  in  southern  States.     Letter  from  the 

General  of  the  army,  relative  to  the  number  of  votes  cast  for 
the  new  constitution.     Letter  from  the 

General  of  the  army,  transmitting  Major  General  Gillem*s  report 
of  the  recent  election  in  Arkansas.     Letter  from  the 

General  of  the  army,  transmitting  telegram  from  General  George 
G.  Meade.     Letter  from 

General  of  the  army,  transmitting  correspondence  with  General 
Hancock  relative  to  the  removal  of  New  Orleans  council  men. 
Letter  from  the 

General  of  the  army,  relative  to  the  removal  of  the  city  council 
of  New  Orleans.     Letter  from  the 

German  States,  rights  of  naturalized  citizens  in.  Message  from 
the  President  of  the  United  States  relative  to 

Gettysburg  asylum  lottery.  Letter  from  the  Commissioner  of 
Internal  revenue  relative  to 

Gold,  sales  of.  Letter  from  the  Secretary  of  the  Treasury, 
transmitting  statement  of,  since  March,  J86I 

Goldsborough,  Louis  M.  Letter  from  the  Secretary  of  the  Navy 
relative  to 

Grant,  General,  relative  to  the  removal  of  Hon.  £.  M.  Stanton, 
General  Sheridan,  and  General  Sickles.    Letter  from 

H. 

Hancock,  General  W.  S.  Message  from  the  President  of  the 
United  States  recommending  some  recognition  of  the  services  of. 

Harbors  on  Lake  Ontario.  Letter  from  the  Secretary  of  War 
relative  to 


Vol. 

Part. 

• 

5 

19 

15 

15 

9 

9 

11 

13 

15 

No. 


9 
20 


19 


19 
17 
17 
17 
11 

13 
15 
15 
9 
17 


9 
11 


297 
219 
206 

88 

64 

108 

170 

234 

1 

70 

329 


Page. 


301 


300 
.291 
284 

278 
98 

172 

209 

223 

61 

265 

40 

57 


58 


621 


XII 


INDEX. 


Title. 


Harbor  at  WilaoD,  New  York.  Letter  from  the  Secretary  of 
War,  transmitting  communication  from  the  Chief  of  Engineers 
relative  to  the% 

Harbor  at  Michigan  City.  Letter  from  the  Secretary  of  War 
relative  to 

Harbor  at  Alton,  Illinois.  Letter  from  the  Secretary  of  War 
relative  to 

Hardt,  Adam.  Letter  from  the  Secretary  of  War  relative  to  the 
claim  of 

Harper's  Ferry,  property  at.  Letter  from  the  Attorney  General 
relative  to 

Hayti.  Message  from  the  President  of  the  United  States,  trans- 
mitting comu)unication  from  the  Secretary  of  the  Navy  rela- 
tive to  a  naval  force  ut 

Holladay,  Benjamin,  contracts  with.  Letter  from  the  Post- 
master General,  transmitting  copies  of  all . 

House  of  Correction.     Report  of  the  board  of  trustees  of  the.. 

I. 

Immigration,  board  of,  expenditures  of  the.  Letter  from  tbe 
Secretary  of  State  relative  to  the.  .1 

Income  tax.  Letter  from  the  Secretary  of  the  Treasury  relative 
to  the 

Indian  spoliation  claims.  Letter  from  the  Secretary  of  the  In- 
terior relative  to 

Indians,  Me-shin-go-me-sia  band.  Letter  from  the  Secretary  of 
the  Interior  relative  to  issuing  patents  to  the 

Indian  trust  fund.  Letter  from  the  Attorney  General,  trans- 
mitting papers  relative  to  the 

Indians,  Siuux,  destitution  of.  Letter  from  the  Secretary  of  the 
Interior,  transmitting  a  communication  from  Commissioner  of 
Indian  Affairs  relative  to 

Indian  peace  conniiissioners,  report  of.  Message  from  the  Presi- 
dent of  the  United  States,  transmitting 

Indians,  Qiiapaw.  Letter  from  the  Secretary  of  the  Interior, 
transmitting  conmiunicatiou  relative  to  the  suffering  condi- 
tion of  the 

Indian.  Sioux,  reservation.  Letter  from  the  Secretary  of  the 
Interior  relative  to  the  sale  of 

Indians,  Cherokee,  interest  to.  Letter  from  the  Secretary  of  the 
Interior  relative  to : 

Indians,  Iowa.  Letter  from  the  Secretary  of  the  Interior  rela- 
tive to  the  petitiiin  of  the 

Indian  Affairs,  Commissioner  of.  Letter  from  the  Secretary  of 
the  Interior,  transmitting  estimate  of  appropriations  to  supply 
deficiency  in  the  office  of  the 

Indians,  Cherokee,  annuities  to.  Letter  from  the  Secretary  of 
the  Treasury,  asking  an  appropriation  for  paying 

Indians,  Creek,  refugees.  Letter  from  the  Secretary  of  the  In- 
terior, transmitting  estimates  of  appropriation  for  the  removal 
of  the 

Indian  affairs,  transfer  of  jurisdiction  over.  Letter  from  the 
Secretary  of  the  Treasury  relative  to 

Indians  of  Aleutian  isles.  Letter  from  the  Secretary  of  the  In- 
terior, recommending  an  appropriation  for 

Indian  Affairs.     Annual  report  of  the  Commissioner  of 

Indians,  Chippewa,  appropriations  for.  Letter  from  the  Secre- 
tary of  the  interior,  submitting  estimates  of 

Indian  tribes,  subsistence  of.  Letter  from  the  Secretary  of  War, 
transmitting  communication  from  Lieutenant  General  Sher- 
man relative  to 

Indian>>,  Chipp«wa.  Letter  from  the  Secretary  of  the  Interior, 
transmitting  report  relative  to  the  necessities  of  the 

Indian  service,  disbursements  for  the.  Letter  from  tbe  Secre- 
tary of  the  Interior,  transmitting  statement  of 


Vol. 

Part. 

No. 

15 

213 

15 

212 

17 

257 

9 

62 

7 

17 

19 

#. . ... 

298 

15 
3 

...... 

201 

1 

7 

18 

11 

156 

15 

• 

194 

7 

45 

9 

59 

9 

76 

11 

97 

11 

122 

11 

137 

11 

141 

11 

152 

11 

155 

13 

173 

13 

175 

13 

•  M  M  *  •  • 

176 

15 
3 

'2 

216 
1 

15 

228 

15 

239 

15 

246 

9 

71 

Page. 


INDEX, 


xni 


Title. 


Indians,  SioDx.  letter  from  the  Secretary  of  the  iDterior,  trans- 
mitting letter  from  General  Siblej  relative  to  the  destitute 

condition  of  the 

Indian  tribes  in  Kansas.  Letter  from  the  Secretary  of  the  In- 
terior, transmittinfr  report  of  A.  R.  Banks  relative  to  the  desti- 
tute condition  of 

Indians,  destitute  friendly.  Letter  from  the  Secretary  of  the 
Interior  relative  to  an  appropriation  for 

Indians,  Pottawatomie,  appropriations  for  Letter  from  the 
Secretary  of  the  luterior,  transmitting  estimates  of 

Indians,  Navajo  and  Ute,  removal  of.     Letter  from  the  Secre- 
tary of  the  luterior,  transmitting  telegram  from  General  Sher 
mau  relative  to 

Indians,  Great  and  Little  Osage.  Message  from  the  President 
of  th«  United  States  relative  to  a  treaty  with  the 

Indian  hostilities  in  California.  Letter  from  the  Secretary  of 
War  relative  to - 

Indiana.  Seneca,  treaty  stipulations  with.  Letter  from  the  Sec- 
retary of  the  luterior,  transmittiug  estimate  of  appropriations 
to  carry  out 

Indians,  Kickapoo.  Letter  from  the  Secretary  of  the  Interior 
relative  to  the 

Indian  hospital.     Annual  report  of  the  board  of  visitors  for  the. 

Inspectors,  supervisors  and  local.  Letter  from  the  Secretary 
of  the  Treasury  relative  to  the  expenditures  for  salaries  of.. .. 

Inspector  General  and  Inspector  of  the  Military  Academy.  An- 
nual report  of  the 

Interior.     Annual  report  of  the  Secretary  of  the 

Papers  accompanying  the  above. 

Annual  report  of  the  Commissioner  of  the  Greneral  Land  OflBce. 

Annual  report  of  the  Commissioner  of  Pensions 

Annual  report  of  the  Columbia  Institution  for  the  Deaf  and 
Dumb 

Annual  report  of  the  board  of  visitors  and  superintendent  of 
construction  of  the  Government  Hospital  for  the  Insane 
for  the  year  ]8H6-T)7 

Annual  report  of  the  Metropolitan  Police  for  the  year  1867. .. 

Annual  report  of  the  architect  of  the  Capitol  extension 

Annual  rep(»rt  of  the  warden  of  the  United  States  jail 

Report  of  the  board  of  trustees  of  the  House  of  Correction. .. 

Annual  report  of  the  directors  of  Columbian  Hospital 

Interior,  asking  further  appropriations  for  repairs  of  the  old  por- 
tion of  the  Capitol.     letter  from  the  Secretary  of  the 

Interior,  transmitting  a  report  of  the  directors  of  the  Columbia 

Hospital.     Letter  from  the  Secretary  of  the 

Interior,  transmitting  p^ipers  relative  to  Uuion  Pacific  railroad. 

Letter  from  the  Secretary  of  the 

Interior,  asking  an  appropriation  for  deficiency  in  pension  fund. 

Letter  from  the  Secretary  of  the 

Interior,  transmitting  report  of  the  condition  of  public  buildings 

in  New  Mexico.     Letter  from  the  Secretary  of  the 

Interior,  relative  to  sale  of  Otoe  ludian  reservation.     Letter 

from  the  Secretary  of  the * 

Interior,  relative  to  twenty  per  cent,    compensation.     Letter 

from  the  Secretary  of  the 

Interior,  relative  to  the  Me*shin-go-me-sia  baud  of  Indians. 

Letter  from  the  Secretary  of  the 

Interior,  asking  appropriation  for  the  Pateut  Office.     Letter 

from  the  Secretary  of  the 

Interior,  transmitting  estimates  for  survey  of  Indian  land.  Let- 
ter from  the  Secretary  of  the 

Interior,  transmitting  communication  from  the  Commissioner 

of  the  General  Land  Ofiice  relative  to  publication  of  maps. 

Letter  from  the  Secretary  of  the 
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Interior,  transmittiDg  communication  from  the  Commissioner  of 
Indian  Affairs  relative  to  destitution  of  Sioux  Indians.  Let- 
ter from  the  Secretary  of  the *. 9 

Interior,  relative  to  the  survey  of  land  in  Alaska.  Letter  from 
the  Secretary  of  the 9 

Interior,  transmitting  report  relative  to  the  sale  of  certain  Indian 
lands  in  Kansas.    Letter  from  the  Secretary  of  the 9 

Interior,  transmitting  estimates  of  appropriations  for  expens6s 

of  Osage  Indians.     Letter  from  the  Secretary  of  the 11 

Interior,  transmitting  estimate  of  appropriations  for  survey  of 
land  fur  the  benefit  of  Cheyenne  and  Arapahoe  Indians.  Let- 
ter from  the  Secretary  of  the 11 

Interior,  transmitting  draught  of  appropriations  required  by 
Interior  Department  for  the  present  fiscal  year.  Letter  from 
the  Secretary  of  the 11 

Interior,  transuiitting  estimates  of  appropriations   for  Indian 

tribes.     Letter  from  the  Secretary  of  the 11 

Interior,  submitting  a  clause  to  be  inserted  in  the  appropriation 
bill  relative  to  the  purchase  of  the  United  States  statutes. 
Letter  from  the  Secretary  of  the 11 

Interior,  transmitting  communication  from  the  Commisioner  of 
Indian  Affairs  relative  to  the  suffering  condition  of  the  Qua- 
paw  Indians.    Letter  from  the  Secretary  of  the 11 

Interior,   relative   to  appropriations   for  carrying  on    Indian 

treaties.     Letter  from  the  Secretary  of  the 11 

Interior,  relative  to  the  Cherokee  neutral  lands  in  Kansas.    Let 

ter  from  the  Secretary  of  the 11 

Interior,  relative  to  the  survey  of  the  Choctaw  country.    Letter 

from  the  Secretary  of  the 11 

Interior,  relative  to  the  sale  of  the  Sioux  Indian  reservation. 

Letter  from  the  Secretary  of  the 11 

Interior,  relative  to  the  claim  by  the  Choctaw  Nation  against 

the  United  States.     Letter  from  the  Secretary  of  the 11 

Interior,  relative  to  the  payment  of  interest  to  Cherokee  Indians. 

Letter  from  the  Secretary  of  the 11 

Interior,  relative  to  the  petition  of  the  Iowa  Indians.    Letter 

from  the  Secretary  of  the 11 

Interior,  transmitting  estimates  of  deficiencies  in  the  office  of 
the  Commissioner  of  Indian  Affairs.  Letter  from  the  Secre- 
tary of  the 11 

Interior,  transmitting  estimates  of  appropriation  for  the  removal 

of  the  Creek  Indians.     Letter  from  the  Secretary  of  the 13 

Interior,  relative  to  estimates  of  appropriation  required  by  the 
General  Land  Office  for  the  year  ending  June  30, 1869.  Let- 
ter from  the  Secretary  of  the 15 

Interior,  transmitting  estimates  of  additional  appropriations  for 
various  bands  of  bioux  Indians.  Letter  from  the  Secretary 
of  the 15 

Interior,  transmitting  communication  from  the  Commissioner 
of  Indian  Affairs  relative  to  the  Navajo  Indians  in  New 
Mexico.     Letter  from  the  Secretary  of  the 15 

Interior,  transmitting  report  of  the  commission  to  select  a  site 
for  a  post  office  in  the  city  of  New  Jfork.  Letter  from  the 
Secretary  of  the •  15 

Interior,  relative  to  certain  liabilities  on  account  of  records  fur- 
nished for  the  use  of  the  register  of  deeds  for  the  District  of 
Columbia.     Letter  from  the  Secretary  of  the 15 

Interior,  relative  to  the  proposed  reduction  of  estimates  for  the 
surveying  service  for  the  year  ending  June  30, 1869.  Letter 
from  the  Secretary  of  the 15 

Interior,  relative  to  amount  of  Indian  spoliation  claims  in  the 

Department  of  the  Interior.    Letter  from  the  Secretary  of  the.        15 

Interior,  relative  to  an  appropriation  to  carry  out  treaty  stipula- 
tions with  the  Sissiton  and  VVahpeton  bauds  of  Dakota  In- 
dians.   Letter  from  the  Secretary  of  the 15 
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Interior,  submitting  estimate  of  appropriation  for  the  Indian 
serrice  in  Califumia,  incurred  during  the  years  1860  to  1867. 
Letter  from  the  Secretary  of  the. .  .*. 

Interior,  relating  to  report  of  commissioners  under  treaty  with 
the  Choctaw  and  Chickasaw  Indians.  Letter  from  the  Secre- 
tary of  the 

Interior,  relative  to  the  g^ant  of  lands  to  Iowa  for  railroad  pur- 
poses, by  act  approved  May  15,  1856.  Letter  from  the  Sec- 
retary of  the 

bterior,  recommending  an  appropriation  to  be  expended  in 
presents  for  the  Indians  of  the  Aleutian  isle,  in  Alaska.  Let- 
ter from  the  Secretary  of  the 

Interior,  transmitting  report  relative  to  removing  certain  desti- 
tute Indians,  with  estimates  of  appropriations  needed  there- 
for.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  report  relative  to  the  necessities  of  the 
Chippewa  Indians,  and  recommending  an  appropriation  for 
their  relief.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  statement  of  disbursements  for  the  Indian 
service.     Letter  from  the  Secretary  of  the 

Interior,  relative  to  the  necessity  of  increased  force  of  clerks  in 
the  Patent  OflSce.     Letter  from  the  Secretary  of  the 

Interior,  relative  to  an  appropriation  for  subsisting  friendly  In- 
dians.   Letter  from  the  Secretary  of  the 

Interior,  transmitting  communication  from  the  Commissioner 
of  Indian  Affairs  relative  to  the  survey  of  the  eastern  bound- 
ary of  the  Choctaw  and  Chickasftw  country.  Letter  from  the 
Secretary  of  the 

Interior,  transmitting  letter  from  General  Sibley  relative  to  the 
destitute  condition  of  the  Sioux  Indians.  Letter  from  the 
Secretary  of  the , 

Interior,  transmitting  report  of  A.  R.  Banks  relative  to  the  des- 
titute condition  of  Indian  tribes  in  Kansas.  Letter  from  the 
Secretary  of  the 

Interior,  transmitting  communication  from  the  Commissioner 
of  Indian  Affairs  relative  to  an  appropriation  to  destitute 
friendly  Indians.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  list  of  clerks  appointed  since  April  1. 
Letter  from  the  Secretary  of  the. 

Interior,  transmitting  estimates  of  appropriations  to  carry  out 
treaty  stipulation  with  the  Pottawatomie  Indians.  Letter 
from  the  Secretary  of  the 

Interior,  transmitting  information  relative  to  the  irrigation  of 
public  lands.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  a  communication  from  the  Commissioner 
of  Indian  Affairs  relative  to  an  appropriation  for  certain 
friendly  Indians.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  telegram  from  General  Sherman  relative 
to  the  removal  of  the  Navajo  and  Ute  Indians.  Letter  from 
the  Secretary  of  the 

Interior,  asking  an  appropriation  to  carry  out  treaty  stipulations 
with  certain  Sioux  Indians.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  estimates  of  appropriations  for  damages 
sustained  by  settlers  in  Nebraska.  Letter  from  the  Secretary 
of th« 


Interior,  transmitting  Major  General  Dodgers  report.  Letter 
from  the  Secretary  of  the ". 

Interior,  transmitting  estimate  of  appropriation  to  carry  out 
treaty  stipulations  with  Seneca  and  other  tribes  of  Indians. 
Letter  from  the  Secretary  of  the 

Interior,  transmitting  statement  relative  to  the  Kickapbo  In- 
dians.    Letter  from  the  Secretary  of  the 

Internal  Revenue.    Annual  report  of  the  Commissioner  of 

Internal  Revenue,  relative  to  the  Gettysburg  Asylum  lottery. 
Letter  from  the  Commissioner  of 
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Internal  Revenue,  relative  to  the  nio<1e  of  taxing  the  Shaker 
association  at  New  Lebanon,  N.  Y.  Letter  from  the  Comoiis- 
sioner  of ! 

Irrigation  of  public  lands.  Letter  irom  the  Secretary  of  the 
Interior,  transmitting  information  relative  to 

Iron-cUuls,  sale  of.  Letter  from  the  Secretary  of  the  Navy  rela- 
tive to  the 

Iron-clad  monitors.  Message  from  the  President  of  the  United 
States  transmitting  report  from  the  Secretary  of  State  relative 
to  the  sale  of  the  Oueoto  and  Catawba 

Iron-clads  of  Europe  and  this  country.  Report  of  Captain 
Eades  on 

Island,  San  Juan.  Letter  from  the  Secretary  of  War  relative 
o  the  occupancy  of 

J. 

Jail.    Annual  report  of  the  warden  of  the  United  States 

Japanese  treaty  fund.  Letter  from  the  Secretary  of  State  rela- 
tive to  the 

Judge  Advocate  General.    Annual  report  of  ihe 

L. 

Land  Office,  General.  Annual  report  of  the  Commissioner  of 
the 

Papers  accompanying  the  above. 

No.  1.  Tabular  statement  showing  the  number  of  acres  of 
public  lands  surveyed  in  the  land  States  and  Territories  up 
to  June  30,  1866,  during  the  last  fiscal  year,  and  the  total 
of  the  public  lands  surveyed  up  to  June  30,  1867  ;  also,  the 
total  area  of  the  public  domain  remaining  unsurveyed 
within  the  same 

No.  2.  Statement  of  public  lands  sold,  of  cash  and  bounty- 
land  scrip  received  therefor;  number  of  acres  entered  under 
the  homestead  law  of  May  20,  1862;  of  commissions  re- 
ceived under  the  sixth  section  of  said  act ;  also  land  located 
with  scrip  un^er  the  agricultural  college  and  mechanic  act 
of  July  2, 1862,  and  commissions  received  by  registers  and 
receivers  on  the  value  thereof;  and  statement  of  incidental 
expenses  thereon  in  the  first  half  of  the  fiscal  year  com- 
mencing July  1,  1866,  and  ending  June  30,  1867 

No.  3.  Statement  showing  like  particulars  for  the  second  half 
of  the  fiscal  year  ending  June  30,  1867 

No.  4.  Summary  for  the  fiscal  year  ending  June  30,  1867, 
showing  the  number  of  acres  disposed  of  for  cash,  with 
bounty-land  scrip,  by  entry  under  the  homestead  laws  of 
May  20,  1862,  and  March  21,  J864,  with  aggregate  of  $10 
homestead  payments,  homestead  commissions ;  also,  loca- 
tions with  agricultural  college  and  mechanic  scrip,  under 
actof  July  2,  1862 

No.  5.  Statement  showing  the  quantity  of  swamp  lands 
selected  for  the  several  States  under  the  acts  of  Congress 
approved  March  2,  1849,  and  September  28,  1850,  and 
March  12,  1860,  up  to  and  ending  September  30,  1865 

No.  6.  Statement  exhibiting  the  quantitv  of  swamp  land  ap- 
proved to  the  several  States  under  the  acts  of  Congress 
approved  March  2,  1849,  September  28,  1850,  and  March 
12,  1 860,  up  to  and  ending  September  30,  1867 

No.  7.  Statement  exhibiting  the  quantity  of  swamp  land 
patented  to  the  several  States  under  the  acts  of  Congress 
approved  September  28,  1850,  and  March  12,  1860;  and 
also  the  quantity  certified  to  the  State  of  Louisiana  under 
the  act  approved  March  2,  1849 
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No.  H.  Exhibit  of  bounty-land  bufliness  under  acts  of  1847, 
l!?50,  1H52,  and  1?^55,  showing  the  issue  and  locations  from 
the  commencemeut  of  the  operations  under  said  acts  to 

June3(),  18b7 

No.  9.  Statement  showini^  the  State  selections  under  the 
"internal  improvement"  grant  of  4th  of  September,  1841, 
and  on  the  3(Jth  of  June   1867 

No.  10.  Statement  respecting  the  accounts  of  receivers  of  pub- 
lic moneys,  disbursing  agents,  and  adjustment  of  the  five 
per  cent,  fund 

No.  11.  Statement  showing  the  selections  made  by  certain 
States  of  lands  within  their  own  limits  under  agricultural 
and  mechanic  act  of  July  2,  18H2,  and  its  supplemental 
acta  of  April  14,  1864,  and  June  21,  186G;  also,  the  loca- 
tions made  with  scrip  under  said  acta 

No.  12.    Statement  exhibiting  land  concessions  by  acts  of 
CongrenA  to  States  and  corporations  for  railroad  and  mili- 
tary wagon-road  purposes  from  the  year  1850  to  June  30, 
1867 

No.  13.  Statement  exhibiting  land  concessions  by  acts  of 
Congress  to  States  for  canal  ptirposes  from  the  year  1827 
to  June  30,  18ti7 

No.  14.  Statement  showing  the  homestead  fe^^s  and  commis- 
sions required  to  be  paid  under  the  several  homestead  acts. 

No.  15.  Estimate  of  appropriations  required  for  the  office  of 
the  Commissioner  of  the  General  Land  Office  for  the  fiscal 
year  ending  June  30,  1869 

Ko.  16.  Kstinmtes  of  appropriations  for  the  surveying  depart- 
ment tor  the  fiscal  year  ending  June  30,  18b9 

Ko.  17.  Ei^timate  of  appropriations  required  for  surveying 
the  public  lands  for  the  fi^cal  year  ending  June  30,  1869.. 

No.  18.    Reports  of  surveyors  general,  A  to  L  inclusive 

No.  19.  Statement  of  confirmed  Indian  pueblo  grants  and 
private  land  claims  in  New  Mexico 

No.  20.  General  tabular  statement  exhibiting  the  following : 
No.  1,  States  and  Territories  containing  public  lands;  No. 
2,  square  miles  and  areas  of  States  and  Territories  contain- 
ing public  land  ;  No.  3,  quantity  sold  ;  No.  4,  entered  under 
the  homestead  law  ;  No.  5,  granted  for  military  services  ; 
No.  6,  granted  for  agricultural  colleges ;  No.  7,  approved 
under  grants  in  aid  of  railroads  ;  No  8,  approved  swamp 
selections ;  No.  9,  quantity  granted  for  internal  improve- 
ments ;  No.  10,  donation  and  grants  for  schools  and  univer- 
sitie-s ;  No.  11,  locations  with  Indian  scrip;  No.  12,  located 
with  float  scrip;  No.  13.  estimated  quantity  granted  for 
wagon  roads;  No.  14,  quantity  granted  for  ship  canals; 
No.  15,  salines;  No.  16,  seats  of  government  and  public 
bnildiugs;  No.  17,  granted  to  individuals  and  conipuuies  ; 
No.  IH,  granted  for  deaf  and  dumb  asylums;  No.  19^  re- 
served fur  benefit  of  Indians ;  No.  20,  reserved  for  compa- 
nies, individuals,  and  corporations;  No. 21,  contirmed  pri- 
vate laud  claims ;  No.  22,  quantity  remaining  unsold  and 
Quappropriated  Juno  30,  18<i7 

No.  21.  Historical  and  statistical  table  of  the  United  States 
of  North  America 

No.  22.  Statement  showing  the  area  and  population  of  the 
British  possessions  north  of  the  United  States  boundary. .. 

No.  23.  Statement  showing  the  area  and  population  of  the  West 
Indies,  Mexican  states,  Central  America,  and  New  Granada. 

No.  24.  Set  of  28  maps  of  all  the  public  land  States  and  Territo- 
ries, to  wit:  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin, 
Minnesota,  Iowa,  Dakota,  Missouri,  Arkansas,  Louisiana, 
Mississippi,  Alabama,  Florida,  Nebraska,  Kansas,  Indian 
territory,  Colorado,  New  Mexico,  Montana,  Idaho,  Nevada, 
Utah,  Arizona,  California,  Oregon,  Washington  Territory, 
and  Russian  America ^ 
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Each  map  sbowg  the  extent  of  the  public  sarrejs  where  such 
have  been  extended ;  alKO  the  names  of  countries  and  resources, 
so  far  hs  fumisheil  by  the  data  on  hand , 

No.  25.  Connected  map  of  the  United  States  from  ocean  to 
oceaUf  exhibiting  the  extent  of  the  public  surveys,  localities, 
land  districts,  seats  of  surveyor  generals*  offices  and  district 
officers ;  also  localities  of  railroads  of  general  interest  and 
mineral  deposits 

No.  2G.  Map  of  the  world  on  Mercator's  projection , 

Land,  tract  of,  near  New  .Loudon,  Connecticut.  Letter  from 
the  Secretary  of  the  Navy  relative  to 

Lands,  grant  of,  to  Iowa.  Letter  from  the  Secretary  of  the  In- 
terior in  reference  to 

Lauds,  Indian,  Kansas.  Letter  from  the  Secretary  of  the  In- 
terior, transmitting  report  relative  to  the  sale  of 

Lands,  swamp,  in  rebel  States.  Letter  from  the  Secretary  of 
War,  transmitting  report  from  military  commanders  in  south- 
em  military  districts  relative  to 

Lands  granted  for  railroad  purposes,  forfeiture  of.  Letter  from 
the  Secretary  of  War,  transmitting  report  from  quartermaster 
general  relative  to 

Lands,  survey  of,  ioi  Cheyenne  Indians  and  Arrapahoe.  Let- 
ter from  the  Secretary  of  the  Interior,  transmittmg  estimate 
of  appropriations  for 

Land  grants  in  the  rebel  States.  Letter  from  the  Secretary  of 
War,  transmitting  papers  relative  to 

Life-saving  inventions.  Letter  from  the  Secretary  of  the  Treas- 
ury, transmitting  the  report  of  the  commission  on 

Liglit-house  at  Black  Rock.  Letter  from  the  Secretary  of  the 
Treasury  relative  to 

Light-house  Board.  Letter  from  the  Secretary  of  the  Treasury, 
transmitting  report  relative  to  a  beacon  at  Long  Beach  bar 
from  the 

Light-house  at  Port  Austin.  Letter  from  the  Secretary  of  the 
Treasury  relative  to 

Light- house  sites,  sale  of.  Letter  from  the  Secretary  of  the 
Treasury,  transmitting  report  of  Light-house  Board  rela- 
tive to 

Light-house  at  Au  Sable  river.  Letter  from  the  Secretary  of 
the  Treasury,  transmitting  communication  from  the  Light- 
house Board  relative  to  the  erection  of  a 

Loans  by  national  banks.  Letter  from  the  Secretary  of  the 
Tieasary  relative  to 

Louisiana,  property  seized  in.  Letter  from  the  Secretary  of 
War,  transmitting  reports  relative  to ^ 

Louisiana  and  Nortn  Carolina.  Message  from  the  President  of 
the  United  States  relative  to  proceedings  in 

Lusk,  Albert  M.  D.  C.  Message  from  the  President  of  the 
United  States  relative  to  the  trial  of 

M. 

Mails  between  New  York  and  Philadelphia.  Letter  from  the 
Postmaster  General  relative  to 

Mails  between  Baltifflorc  and  New  York.  Letter  from  the  Post- 
master General  relative  to 

Maine,  separati) customs  districts  in.  Letter  fiom  the  Secretary 
of  the  Treasury  relative  to 

Maps.  Letter  from  the  Secretary  of  the  Interior,  transmitting 
commnnicatioD  from  the  Commissioner  of  the  General  Land 
Office  relative  to  the  publication  of , 

Meade,  General  George  G.  Letter  from  the  General  of  the 
army,  transmitting  telegpram  fiom 

Mercantile  marine,  and  commercial  policy  of  Great  Britain. 
Message  from  the  President  of  the  United  States,  transmitting 
Hon,  F.  H.  Mone'a  report  of  the 
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Mexican  affairs,  Maximilian.  Message  from  the  President  of 
the  United  States  relative  to '. 

Michigan  City,  harbor  at.  Letter  from  the  Secretary  of  War, 
transmitting  commnnication  relative  to 

Milliken,  a  returned  rebel.  Letter  from  the  Secretary  of  War, 
transmitting  report  of  General  Thomas  relative  to  one 

Milliken,  a  returned  rebel.  Letter  from  the  Secretary  of  War 
relating  to  one \ 

Militia  of  Memphis,  Letter  from  the  Secretary  of  War  rela- 
tive to 

Military  Academy.  Letter  from  the  Secretary  of  War  in  refer- 
ence to  the 

MilitaTT  offices  at  San  Francisco.  Letter  from  the  Secretary 
of  War  in  reference  to  appropriation  for 

Military  offices  in  New  York.  Letter  from  the  Secretary  of 
War,  transmitting  a  communication  from  the  Quartermaster 
General  relative  to 

Mineral  resources  of  the  States  and  Territories  east  of  the  Rocky 
mountains:  Letter  from  the  Secretary  of  the  Treasury,  trans- 
mitting J.  W.  Taylor's  report  of  the 

Mineral  resources  of  the  States  and  Territories  west  of  the 
Rocky  mountains.  Letter  from  the  Secretary  of  the  Treas- 
ury, transmitting  report  of  the 

Mint  at  San  Francisco.  Letter  from  the  Secretary  of  the  Treas- 
ury relative  to  the  condition  of 

Mint.  Letter  from  the  Secretary  of  the  Treasury,  transmitting 
letter  from  the  director  of  the  mint  relative  to  conveying  into 

the  treasury  certain  moneys 

MiiK^ouri  river,  improvement  of.  Letter  from  the  Secretary  of 
War,  transmitting  a  communication  from  the  Chief  of  Engi- 
neers, enclosing  reports  respecting  the 

Moore,  Samuel  H.  Letter  from  the  Secretary  of  War,  trans- 
mitting papers  in  the  case  of 

Morse,  Hon.  Freeman  H.  Message  from  the  President,  trans- 
mitting report  of 


N. 

Naval  Academy  at  Annapolis.  Report  of  the  superintendent 
of  the 

Naval  Observatory.     Report  of  the  superintendent  of  the 

Naval  vessels.  Letter  from  the  Secretary  of  the  Navy  relative 
to 

Kavy.     Annual  report  of  the  Secretary  of  the 
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Reports  of  officers 

Report  of  the  superintendent  of  the  Naval  Academy 

Report  of  the  Board  of  Visitors  for  1867 

Estimates  for  I868-'69 

Report  of  the  superintendent  of  the  Naval  Observatory 

Estimates  for  Naval  Academy 

Estimates  for  Naval  Observatory 

Report  of  the  superintendent  of  the  Nautical  Almanac 

Estimates  for  Nautical  Almanac 

Estimates  for  1867- 1)8  for  Secretary's  office,  &c 

Report  of  the  chief  of  the  Bureau  of  Yards  and  Docks 

Report  of  the  chief  of  the  Bureau  of  Equipment  and  Re- 
cruiting  

Report  of  the  chief  of  the  Bureau  of  Navigation 

Report  of  the  chief  of  the  Bureau  of  Ordnance    , 

Report  of  the  chief  of  the  Bureau  of  Construction  and  Re- 
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R^'port  of  tlie  chief  of  the  Bureau  of  Steam  Eugineerinif 

R«port  of  the  chief  of  the  Bureau  of  Provisions  and  Clothing . 
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Report  of  the  chief  of  the  Bureau  of  MediciDC  and  Surgery. 
Report  of  diseases  and  injuries  on  vessels  during  the  rebellion 
Report  of  the  commandant  of  the  marine  corps 

Navy  relative   to  Louis  M.  Goldsborough.    Letter  from  the 
Secretary  of  the 

Navy   relative    to  20  per  cent,  extra  compensation.     Letter 
from  the  Secretary  of  the 

Navy  relative  to  amount  of  ship  timber  on  hand.     Letter  from 
the  Secretary  of  the 

Navy,  transmitting  revised  estimates  of  appropriations.     Letter 
from  the  Secretary  of  the 

Navy  relative  to  an  alleged  abolition  of  discrimination  in  favor 
of  soldiers  and  sailors.     Letter  from  the  Secretary  of  the 

Navy  relative  to  the  steamship  Vanderbilt    Letter  from  the 
Secretary  of  the 

Navy  relative  to  the  number  of  vessels  in  the  navy  January  I, 
186L     Letter  from  the  Secretary  of  the 

Navy,  transmitting  papers  in  the  case  of  Second  Assistant  En- 
gineer Sawyer.     Letter  from  the  Secretary  of  the 

Navy  relative  to   Bingham*s  surge  reliever.     Letter  from  the 
Secretary  of  the 

Navy  relative  to  the  expenditure  of  the  contingent  fund.     Let- 
ter from  the  Secretary  of  the ^ 

Navy  relative  to  the  expenses  of  the  Miantonomoh  on  a  recent 
trip  to  Europe.     Letter  from  the  Secretary  of  the 

Navy  relative  to  the  steamship  Atlantic.     Jjetter  from  the  Sec- 
retary of  the 

Navy  relative  to  the  detention  at  New  London  of  the  United 
States  ship  Sabine.    Letter  *from  the  Secretary  of  the 

Navy  relative  to  prize  vessels.     Letter  from  the  Secretary  of 
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Navy  relative  to  naval  vessels.    Letter  from  the  Secretary  of 
the 

Navy  relative  to  the  sale  of  the  iron-clads  Oneoto  and  Catawba. 
Letter  from  the  Secretary  oC  the 

Navy  relative  to  a  tract  of  land  near  New  London,  Conn. 
Letter  from  the  Secretary  of  the 

Navy.  Report  of  Captain  Eads  on  the  iron-clads  of  Europe 
and  this  country,  transmitted  by  the  Secretary  of  the 

Navy  relative  to  the  contracts  for  the  purchase  of  coal.  Letter 
from  the  Secretary  of  the 

Navy,  transmitting  statement  of  vessels  bought,  sold,  and  char- 
tered during  the  war.     Letter  from  the  Secretary  of  the 

Navy  relative  to  the  trial  trip  of  the  Wampanoag.  Letter  from 
the  Secretary  of  the 

Nebraska,  damages  to  settlers  in.  Letter  from  the  Secretary  of 
the  Interior,  transmitting  estimates  of  appropriations  for 

New  Mexico,  public  buildings  in.  Letter  from  the  Secretary 
of  the  Interior,  transmitting  report  of  the  condition  of. 

New  Orleans  councilmen.  Letter  from  the  General  of  the 
army,  transmitting  correspondence  with  General  Hancock 
relative  to  the  removal  of 

New  Orleans,  removal  of  city  council  of.  Letter  from  the 
General  of  the  army  relative  to 

New  York  volunteers,  84th.  Letter  from  the  Secretary  of  War 
relative  to  the 

New  York  custom-house.  Letter  from  the  Secretary  of  the 
Treasury  asking  for  the  amount  paid  for  repairs  on  the 

Niagara  ship  canal.  Letter  from  the  Secretary  of  War,  trann- 
mitting  report  by  Colonel  Blunt  on  the  surveys  for 

North  Carolina  and  Louisiana.  Message  from  the  President 
of  the  United  States,  transmitting  papers  relating  to  proceed- 
ings in 
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O. 

Ol>stnictionR  in  the  SavanDah  river.    Letter  from  the  Secretarj 

of  the  Treaswry  relative  to  ^  .^.<4w«.«w...  .<«.«.  .^--- 

Obstradiobs  in  the  Delaware  river,  removal  of.     Letter  from 

the  Secretary  of  War  relative  to  an  appropriation  for 

Oil  in  Pennsylvania,  inspection  of.     Letter  from  the  Secretary 

of  the  Treasury,  transmitting  report  of  John  Miller  relative  to 
Ordnanee  department,   contracts  made  by.     Letter  from  the 

Secretary  of  War  relative  to  the 

Ordnance.     Report  of  the  chief  of  the  Bureau  of ,«..... 

Otoe  Indian  reservation.     Letter  from  the  Secretary  of  the 

Interior  relative  to  the  sale  of  the ....^^.^^^.^.^^.^..^ 

.P. 

Pardons  for  making  or  passing  counterfeit  money,  forgery  and 
perjury.  Message  from  the  President  of  the  United  States, 
transmitting  Het  of *. 

Pardons  by  the  President.  Message  transmitting  list  of  persons 
who  have  been  pardoned 

Patents,  transmitting  annual  report.  Letter  from  the  Commis- 
sioner of 

Patent  Office.  Letter  from  the  Secretary  of  the  Interior  asking 
appropriation  for  the 

Pawtucket  river.  Letter  from  the  Secretary  of  War,  transmit- 
ting report  respecting  improvement  of  the. 

Paymaster  General.     Annual  report  of  the 

Pelietier,  Antonio.  Message  from  the  President  of  the  United 
States  relative  to  the  imprisonment  of 

Pensions.     Annual  report  of  the  Commissioner  of 

Papers  accompanying  the  iAove. 

A.— Statement  of  the  number  and  yearly  amount  of  origi- 
nal applications  and  for  increase  of  army  pensions  admit- 
ted in  each  State  and  Territory  for  the  year  ending  June  'SO, 

1867 

B — Statement  of  the  amount  paid  for  army  pensions  at  the 
agencies  in  the  several  States  and  Territories  for  the  year 

ending  June  30,  J  867 * 

C. — Statement  of  the  amount  of  funds  in  the  hands  of  agents 
for  paying  army  pensions  on  the  t^th  day  of  June,  1867.. 
D. — Statement  of  the  number  and  yearly  amount  of  army 
pensions  on  the  rolls  of  the  several  States  and  Territories 

on  the  30th  day  of  June,  1867 

£. — Statement  of  the  number  and  yearly  amount  of  original 
applications  and  for  increase  of  navy  pensions  admitted 
iu  each  State  and  Territory  for  the  year  ending  June  30, 

1867 

F. — Statement  of  the  amount  of  funds  in  the  hands  of  agents 
for  paying  navy  pensions  on  the  3()th  day  of  June,  1867  .. 
Pensions.     Letter  from  the  Secretary  of  the  Interior  asking  an 

appropriation  for  deficiency  for  current  fiscal  year 

Plowden,  Walter  B.  Letter  from  the  Secretary  of  War  rela- 
tive to  the  petition  of 

Police,  Metropolitan.     Annual  report  of  the  ^  ^ ^ . . . .  ^ 

Post  office  building,  New  York.    Letter  from  the  Secretary  of 

the  Treasury  relative  to..-.* 

Post  office  building  in  New  York.     Letter  from  the  supervising 

architect  of  the  Treasury  Department  relative  to 

Post  office  at  Penn  Yan.  Message  from  the  President  of  the 
United  States  relative  to  the  appointment  of  a  special  agent 

at  the . . 

Postmaster  General,  of  the  operations  of  his  department  dur- 
ing the  year  J867.     Eeportof  the .<««..  .4.-.. ........ 
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Papers  accompanying  the  above  r^ort. 

Statement  of  reveDues  and  oxpenditures  from  1854  to  1867, 

inclusive 

Estimate  for  expenditures  for  1869 

Postage  stamps,  envelopes  and  newspaper  wrappers  during 

the  year  1866-'67 

Comparative  statement  of  the  disposition  of  dead  letters  dur- 

infr  the  fiscal  years  1866  and  1867 

Total  operations  of  the  appointment  office  for  the  year  ending 

June  30, 1867 

Table  showing  the  increase  and  decrease  of  post  offices  in  the 

several  States,  &c 

Letter  •carrier  offices  with  the  number  and  aggregate  com- 
pensation  ..., 

Operations  of  the  free  delivery  system  for  the  year  ending 

June  30,  1867 

A. — Table  of  mail  service  for  the  year  ending  June  30,  1867. 

B. — Railroad  service  as  in  operation  June  30,  1867 

C. — Steamboat  service  as  in  operation  September  30,  1867... 
D. — Table  showing  the  increase  and  decrease  in  mail  trans- 

portation  during  the  year  1867 

E. — Table  showing  the  weight  of  mails,  &c 

List  of  railroad  routes  from  which  no  response  to  calls  for 

weight  of  mails,  &c.,  has  been  received 

Statement  of  the  number,  kinds,  &c.,  of  mail  bags  put  into 

service  during  the  year 

Railway  postal  service 

I. — Statement  showing  operations  and  results  of  foreign  mail 

service  for  year  1 867 

II  — Closed  mails  for  year  ending  December  31,  1866 

III. — Ocean  transportation 

I V. — Balances  on  settlement  of  accounts  with  foreign  post 

departments 

United  States  trans-Atlantic  mail  steamship  arragements  for 

1868 

Detailed  regulations  between  the  General  Post  Office  of  the 

United  Kingdom  of  Great  Britain  and  the  General  Post 

Office  of  the  United  States  for  the  execution  of  the  con- 
vention of  the  18th  June,  1868 

A. — Table  showing  rates  of  postage  to  be  accounted  by 

United  States  to  British  post  office 

B^ — Table  showing  rates  of  postage  to  be  accounted  for  by 

British  office 

C. — Registered  letter  list  for  the  United  States 

D. — Letter  bill  for  the  correspondence  between  the  United 

Kingdom  and  the  United  States 

E. — Letter  bill  from  Bermuda 

F. — Letter  bill  between  United  States  and  South  America. .. 

G.— Letter  bill 

H. — Letter  bill  between  United  States  and. West  Indies 

Convention  for  the  regulation  of  postal  intercourse  between 

United  States  of  America  and  Belgium 

Convention  between  Post  Office  of  United  States  and  the 

Neetherlands 

Convention  between  Post  Office  of  United  States  and  the 

North  German  Union 

Convention  between  Post  Office  of  United  States  and  the 

Swiss  Confederation 

Articles  between  United  States  and  Kingdom  of  Italy 

Postal  convention  between  United  States  and  China 

Auditor's  report 

Papers  accompanying  the  above. 
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Contractors*  account 

Mail  transportation  account 

Collection  of  post  office  revenues 

Statement  from  coUectinfi^  division 

No.  1 .  Statement  exhibiting  the  receipts  of  the  Post  Office 

Department  for  year  ending  June  30,  1867 

No.  2.  Statement  exhibiting  expenditures  of  the  Post  Office 

Department  for  year  ending  June  30,  1867 

No.  3.  Statement  of  the  postal  receipts  and  expenditures 

for  year  ending  June  30,  1867 , 

No.  4 .  Statement  of  the  operations  of  the  carrier  system 

for  year  ending  June  3i',  1867 

No.  5.  Miscellaneous  payments 

No   6.  Summary  of  principal  labors , 

No.  7.  Transactions  of  the  money-order  office  for  year  end- 
ing June  30,  1867 

No.  8.  Statement  showing  the  revenue  to  the  money  order 

department  for  year  1867 

No.  9.  Statement  showing  receipts  and  disbursements  of 

money -order  department  for  year  1867 

No.  10.  Amount  of  letter  postage  on  British  muls  during 

year  1867 

No.  11 .  Letter  postage  on  Prussian  mails 

No.  12.  Letter  postage  on  French  mails 

No.  13.   Letter  postagpe  on  Belgian  mails 

No.  14.  Letter  postage  on  Bremen  mails 

No.  15.  Letter  postage  on  Hamburg  mails 

No   16.  Letters  and  newspapers  exchanged  between  the 

United  States  and  Great  Britain ^ . 

No.  17.  Letters   and  newspapers  exchanged  between  the 

United  States  and  kingdom  of  Prussia 

No.  18.  Letteis  and   newspapers  exchanged  between  the 

United  States  and  France 

No.  19.  Letters  and   newspapers  exchanged  between  the 

United  States  and  Belgium 

No.  20.  Letters   and  newspapers  exchanged  between  the 

United  States  and  Bremen 

No.  21.  Letters  and  newspapers  exchanged  t^tween  the 

LTnited  States  and  Hamburg 

No.  22.  L«)tters  and  newspapers  received  in  and  sent  from 

the  United  States  to  West  India  islands 

No.  23.  Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  Panama 

No.  24.  Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  Mexico 

No.  25.  Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  Brazil 

No.  26.  Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  Nicaragua 

No  27.  Letters  and  newspapers  received  in  and  cent  from 

the  United  States  to  Venezuela 

No.  28    Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  China 

No.  29.  Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  Nova  Scotia  and  Prince  Edward's  isKd 
No.  30.  Letters  and  newspapers  exchanged  between  the 

United  States  and  foreign  countries  during  year  181)7  .. 
No  31.  Amount  ot  postage  on  mails  exchanged  between 

the  United  States  and  British  provinces  during  year  1867. 
No.  32.  Amount  of  postage  on  foreign  dead  letters  sent 

from  and  returned  to  the  United  States 

No.  33.  Balances  due  the  United  States  in  adjustment  of 

accounts  between  the  United  States  and  Belgium  during 

year  1867 

No.  34.  Prussian  closed  mail  account  for  year  ending  De- 
cember 31,  1866 


i:^ 

137 
138 
140 

142 

143 

145 

146 
147 
153 

155 

156 

156 

157 

158 

ir.9 

160 
161 
161 

162 

162 

163 

163 

164 

164 

164 

165 

165 

165 

166 

166 

166 

167 

167 

167 

168 

168 


XXIV 


INDEX. 


Title. 


No.  35.  Belgian  closed  mail  account  for  year  ending  De- 
cember 31,  1866 

No.  36.  Havana  closed  mail  account  for  year  ending  Decem- 
ber 31,  1866 

No.  37.  Canadian  closed  mail  account  for  year  ending  De- 
cember 31,  1866 

No.  38.  Honolulu  and  Vancouver's  island  closed  mall  tic- 
count  for  year  ending  December  31,  1866 

No  39.  Mexican  closed  mail  account  for  year  ending  De- 
cember 31,  1866 

No.  40.  Amounts  reported  as  due  the  steamers  on  the  mis- 
cellaneous line,  being  the  sea. postages  on  tbe  mails  con- 
veyed during  the  year  ending  June  30,  1867 / , 

Postmaster  General  relative 'to  twenty  per  cent,  additional 
compensation.     Letter  from  the , 

Postmaster  General,  transmitting  estimates  for  his  department. 
Xietter  from  the 

Postmaster  General  relative  to  midnight  mails  between  New 
York  and  Philadelphia.     Letter  from  the 

Postmaster  General,  transmitting  revised  estimates  of  appro- 
priations.    Letter  from  the , 

Postmaster  General  relative  to  SQUthem  mftil  contracts.  Let- 
ter from  the .,.,,,,.,.,, 

Postmaster  General,  transmitting  the  report  of  the  i'ommission 
to  purchase  a  site  for  a  post  office  in  New  York.  Letter 
from  the , 

Postmaster  General  relative  to  railroads  between  Baltimore  and 
New  York.     Leiter  from  the , 

Postmaster  General,  transmitting  copies  of  all  contracts  with 
Benjamin  HoUaday  to  carry  mails  from  the  end  of  Pacitic 
raibroad  to  Denver.     Letter  from  the 

PoMtmaster  General,  approving  the  report  of  the  commission  to 
select  a  site  for  a  post  office  and  sub-treasury  in  Boston. 
Letter  from  the , 

Postmaster  General  relative  to  the  appointment  of  special 
agents.    Letter  from  the 

President  of  the  United  States  on  the  state  of  the  Union,  with 
accompanying  documents  and  report^.  Annual  message  of 
the 

President  of  the  United  States,  transmitting  final  report  of 
names  of  persons  engaged  in  rebellion  who  have  been  par- 
doned.   Message  from  the , 

President  of  the  United  States,  in  answer  to  a  resolution  of  the 
House  of  July  17,  relative  to  Maximilian.     Mebsage  from  the. 

President  of  the  United  States  relative  to  the  trial  of  Albert 
M.  D.  C.  Lusk.    Message  from  the 

President  of  the  United  States,  recommending  some  recogni- 
tion of  the  services  of  General  W.  8.  Hancock.  Message 
from  the 

President  of  the  United  States,  transmitting  a  report  of  George 
H.  Sharpe  relative  to  the  assassination  oi  President  Lincoln. 
Message  from  the 

President  of  the  United  States  relative  to  interference  of  Rus- 
sian war  vessels.     Message  from  the 

President  of  the  United  States  relative  to  the  seizure  of  the 
steamer  Nuestra  de  la  Regla.     Message  from  the 

President  of  the  United  States  relative  to  the  States  ratifying 
the  amendment  to  the  Constitution  known  as  the  14th  article. 
Message  from  the 

President  of  the  United  States,  transmitting  report  of  the  In- 
dian peace  commissioners.     Message  from  the 

President  of  the  United  States  relative  to  the  transfer 
of  territory  from  Russia  to  the  United  States.  Message 
©f  the 

President  of  the  United  States,  transmitting  report  of  the  Paris 
Uni  versal  Exposition.    Message  from  the  
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Title. 


President  of  tbe  United  States  relative  to  an  appropriation  for 
copjing  clerks  in  the  Beparknent^of  8tat«.-  -  Jtfessage  from 
the 

President  of  the  United  States  relative  to  tbe  trial  of  John  H. 
Sarratt.     Messapre  from  the 

President  of  the  United  States  relative  to  tbe  famine  in  Sweden 
and  Norway.     MessH^e  from  th* 

President  of  the- United  States  relative  to  the  trial  and  convic- 
tion of  American  citizens  in  England  for  Fenianism.  Mes- 
sage  from  the 

President  of  the  United  States  relative  to  the  appointment  of  a 
special  agent  at  Penn  Yan  post  office.     Messafifc  from  the  . . 

President  of  the  United  States  relative  to  the  future  care  of 
timber  lands  for  the  United  States  navy.     Message  from  the 

President  of  the  United  States,  transmitting  copy  of  President's 
reply  to  General  Grant's  letter  of  February  S,  Iti66.  Mes- 
sage from  the 

President  of  tbe  United  States,  transmitting  correspondence 
relative  to  Russian  America.     Message  from  the 

President  of  the  United  States,  transmitting  list  of  pardons  for 
making  and  passing  counterfeit  money.     Message  from  tbe. . 

President  of  the  United  States,  transmitting  report  relative  to  a 
ship  canal  ground  the  falls  of  the  Ohio  river.  Message  from 
tbe 

President  of  the  United  States  relative  to  unexpended  moneys 
appropriated  for  contingent  expenses  of  foreign  countries. 
Message  from  the 

President  of  the  Unit^  States  relative  to  amounts  paid  by  the 
State  Department  since  1860  for  legal  services.  Message 
from  tbe 

President  of  the  United  States  relative  to  treaties  with  the 
German  states  concerning  the  rights  of  naturalized  Ameri- 
can citizens.     Message  from  the — 

President  of  the  United  States,  transmitting  the  report  of  Elliot 
C.  Cowdin,  commissioner  to  tbe  Paris  Exposition,  on  silk. 
Hmsage  from  the 

President  of  tbe  United  States  relative  to  correspondence  and 
negotiations  relating  to  rights  of  naturalized  citizens  in  the 
German  states.     Message  from  the 

President  of  the  United  States  relative  to  the  imprisonment  of 
Antonio  Pelletier.     Message  from  tbe : 

President  of  the  United  States,  transmitting  papers  relating  to 
the  proceedings  in  South  Carolina  and  Arkansas.  Message 
from  tbe - 

President  of  the  United  States  relative  to  proceedings  in  North 
Carolina  and  Louisiana.     Message  from  tbe . 

President  of  the  United  States  relative  to  the  sale  of  public 
ressels  since  the  rebellion.     Message  from  tbe 

President  of  the  United  States,  transmitting  report  from  tbe 
Secretary  of  State  relative  to  tbe  sale  of  tbe  iron-clads 
Oneoto  and  Catawba.     Message  from  tbe 

President  of  the  United  States,  transmitting  papers  relative  to 
proceedings  in  the  State  of  Florida.     Message  from  tbe 

President  of  the  United  States,  transmitting  communication 
^m  the  Secretary  of  tbe  Navy  relative  to  naval  force  at 
Hayti.     Message  from  tbe 

President  of  the  United  States  relative  to  a  treaty  with  the 
Great  and  Little  Osage  Indians.     Message  from  the 

President  of  the  United  States,  transmitting  Hon.  i^Veeman  H. 
Morse's  report  of  the  mercantile,  marine- .and.  commercial 
policy  of  Great  Britain.     Message  from  tbe 

President  of  tbe  United  States  relative -to  tbe  imprisonment  of 
Warren  and  Costello.     Message  from  tbe 

Prize  vessels.  Letter  from  tbe  Secretary,  of  the  Navy  relative 
to 
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Protection  of  American  seamen.    Letter  from  the  Secretary  of 
State  relative  to 


Q. 


Quartermasters*    department,   majors    and    captains  in  the. 

Letter  from  the  Secretary  of  War  relative  to 

Quartermasters*  department.      Letter   from  the  Secretary  of 

War  transmitting  estimate  of  funds  for  carrying  on  the    

Quartermaster  General.    Annual  report  of  the 


R. 


Railroad,  Union  Pacific,  troops  on.  Letter  from  the  Secretary 
of  War  transmitting  statement  of  number  of  troops  stationed 
on  the 

Railroad,  Union  Pacific,  eastern  division.  Letter  from  the 
Secretary  of  the  Treasury  transmitting  the  annual  report  of 
the  president  of  the 

Railroad,  Union  Pacific.  Letter  from  the  Secretary  of  the 
Interior  transmitting  papers  relative  to  the 

Railroad,  Southern.  Letter  from  the  Secretary  of  War  trans- 
mitting a  report  of  the  quartermasters*  department  relative  to. 

Railroad,  Central  Pacific  Terminal.  Letter  from  the  Secretary 
of  War  transmitting  a  report  by  the  Chief  of  Engineers  rela- 
tive  to  a  bill  for  the  relief  of 

Railroad  west  side  of  the  Mississippi  river.  Letter  from  the 
Secretary  of  War  relative  to 

Railroad,  Sioux  City  and  Pacific.  Letter  from  the  Secretary 
of  the  Treasury  transmitting  annual  report  of  the  president 
of  the 

Railwav,  Pacific,  eastern  division.  Letter  from  the  Secretary 
of  War  transmitting  application  for  aid  to  extend  to  Fort 
Lyon,  the 

Railroad,  Union  Pacific.  Letter  from  the  Secretary  of  the 
1  reasury  relative  to  the 

Railroad,  Union  Pacific,  eastern  division,  transmitting  report 
for  1862,  1863,  1864,  1865,  and  1866.  Letter  from  the  Secre- 
tary of  the  Treasury  relative  to  the 

Refugees,  Bur^u  of.  Letter  from  the  Secretary  of  War  trans- 
mitting letter  from  Commissioner  of  Freedmen  relative  to 
desiccated  vegetables 

Register  of  deeds,  records  for.  Letter  from  the  Secretary  of 
the  Interior  relative  to 

Revenue  from  distilled  spirits.  Letter  from  the  Secretary  of 
the  Treasury  stating  amount  of 

Revenue  collected  in.  Illinois.  Letter  from  the  Secretary  of  the 
Treasunr  relative  to 

Revenue  from  distilled  spirits.  Letter  from  the  Secretary  of 
the  Treasury  relative  to  the 

Revenue,  report  of  the  Special  Commissioner  of  the.  Letter 
from  the  Secretary  of  the  Treasury  transmitting 

Revenue  cutter  service.  Letter  from  the  Secretary  of  the  Treas- 
ury relative  to  the 

Revenue  cutter  service.  Letter  from  the  Secretary  of  the  Treas  • 
ury  transmitting  estimate  of  expenses  of  the 

Revenue  service,  vessels  in  the.  Letter  from  the  Secretary  of 
the  Treasury  relative  to 

Russian  America.  Message  from  the  President  of  the  United 
States  transmitting  correspondence  relative  to 

Russian  naval  vessels.  Message  from  the  President  of  the 
United  States  relative  to  the  interference  of 
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Title. 


S. 

Sabine,  United  States  ship.  Letter  from  the  Secretarj  of  the 
Nayy  relative  to  the  detention  at  New  London  of  the 

Sainte  Marie,  H.  B.  Letter  from  the  Secretary  of  War  rela- 
tive to  the  claim  of - , 

Sawjer,  second  assistant  engineer,  court-martial  of.  Letter 
from  the  Secretary  of  the  Navy,  transmitting  papers  in  the 
case  of  the 

Shaker  Association  at  New  Lebanon,  N.  Y.  Letter  from  the 
Commissioner  of  Internal  Revenue  relative  to  the  mode  of 
taxin$^  the 

Ship-timber.  Letter  from  the  Secretary  of  the  Navy  relative 
to  the  amount  on  hand  of 

Sienal  officer.    Report  of  the  chief 

Silk  and  silk  manufactures.  Message  from  the  President  of 
the  United  States,  transmitting  report  of  Elliot  C.  Cowdin, 
commissioner  to  Paris  Exposition 

Sinking  fund.  Letter  from  the  Secretary  of  the  Treasury,  in 
answer  to  a  resolution  of  the  House  of  November  25,  rela- 
tive to  the 

Soldiers*  bounties,  paymeiit  of.  Letter  from  the  Secretary  of 
the  Trensury  relative  to  an  appropriation  for 

Soldiers  on  Pacific  coast.  Letter  from  the  Secietary  of  War 
relative  to  the  number  of 

Soldiers  and  sailors.  Letter  from  the  Secretary  of  the  Navy 
relative  to 

Soath  Carolina  and  Arkansas.  Message  from  the  President  of 
the  United  States,  transmitting  papers  relating  to 

Spain,  commercial  relations  with.  Letter  from  the  Secretary 
of  the  Treasury,  transmitting  draft  of  a  bill  relative  to 

Stanton,  Hon.  E.  M.,  and  others.  Letter  from  General  Grant 
relative  to  the  removal  of 

State  Department  upon  foreign  affairs.     Correspondence  of  the. 

State  relative  to  the  relief  and  protection  of  American  seamen. 
Letter  from  the  Secretary  of 

State  relative  to  20  per  cent,  additional  compensation.  Letter 
from  the  Secretary  of 

State  relative  to  deficiency  for  clerical  services.  Letter  from 
the  Secretary  of 

State  relative  to  the  expenditures  of  the  Board  of  Immigration. 
Letter  from  the  Secretary  of 

State  relative  to  the  Japanese  treaty  fund.  Letter  from  the 
Secretary  of 

State  relative  to  the  disbursements  of  the  contingent  fund  of  the 
department.    Letter  from  the  Secretary  of 

Suue,  transmitting  report  on  commercial  relations  with  foreign 
countries.     Letter  from  the  Secretary  of. 

State,  transmitting  financial  reports  of  Commissioner  Beckwith 
relative  to  Paris  Exposition.     Letter  from  the  Secretary  of. . 

State  relative  to  the  diplomatic  and  consular  system  of  the 
United  States.    Letter  from  the  Secretary  of 

Statutes  of  the  United  States.  Letter  from  the  Secretary  of 
the  Interior  relative  to  the  purchase  of 

Steamer  Nuestra  Senora  de  la  Regla.  Message  from  the  Presi- 
dent of  the  United  States  relative  to  the  seizure  of  the 

Steamship  Vanderbilt.  Letter  from  the  Secretary  of  the  Navy 
relative  to  the .* 

Steamship  Atlantic.  Letter  from  the  Secretary  of  the  Navy 
relative  to  the 

Steamships,  Brazil  mail.  Letter  from  the  Secretary  of  the  Treas- 
ury, transmitting  statement  of  sums  paid  the 

Steedman,  James  B.  Letter  from  the  Secretary  of  the  Treas- 
ury relative  to  the  removal  of 

St.  Ulair  flats.  Letter  from  the  Secretary  of  War,  transmitting 
communication  from  the  Chief  of  Eugiuoers  relative  to 
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Suits  in  New  York.  Letter  from  the  Secretary  of  the  Treasury 
relative  to 

Surgeon  General.     Annual  report  of  th6- ..---. 

Survey  of  Illinois  river.  Letter  from  the  Secretary  of  War, 
transmitting  General  Wilson's  report  of  the 

Survey  of  Tennessee  river.  Letter  from  the  Secretary  of  War, 
transmitting  report  of  the 

Survey,  expense  of  coast.  Letter  from  the  Secretary  of  the 
Treasury,  transimtting  statement  of 

Survey  of  the  Potomac  river.  Letter  from  the  Secretary  of 
War,  transmitting  report  of  the  Chief  of  £ngineerf  covering 
Genfetel  Michler's  report  of  the 

Survey  of  Port  Clinton  harbor,  Ohio.  .  Letter  from  the  Secre- 
tary of  War,  transmitting  report  4>f-  Chief  of.  Engineers 
respecting  the 

Survey  of  tne  Choctaw  country.  Letter  from  the  Secretary  of 
the  Interior  relative  to  the 

Survey  of  the  Upper  Mississippi.  Letter  from  the  Secretary 
of  War,  transmitting  General  Warren's  report  of  the 

Survey  of  Beedy  island  and  Liston  Point,  Delaware  river  and 
bay.  Letter  from  the  Secretary  of  War,  transmitting  engin- 
eers' report  of  the , 

Survey  ot  Penobscot  river.  Letter  from  the  Secretary  of  War, 
transmitting  report  of  the 

Survey  of  Connecticut  ri  ver.  Letter  ffom  the  Secretary  of  War, 
transmitting  Colonel  Houston's  report  of  the 

Surratt,  trial  of  John  U.  Message  from  the  President  relative 
to  the 

T. 

Taunton  river.  Letter  from  the  Secretary  of  War,-  transmit- 
ting communication  from  the  Chief  of  Engineers  relative  to 
the  improvement  of 

Tax  comtiiisMioners.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  President  Lincoln's  instructions  to  the  tax  com- 
missioners of  South  Carolina 

Taxes  from  national  banks.  Letter  from  the  Secretary  of  the 
Treasury  relative  to  amount  of 

Tax  collected  on  distilled  spirits.  Letter  firom  the  Secretary  of 
the  Treasury  relative  to  the 

Telegraph  Company,  Pacific  Electric  Letter  from  the  Secre- 
tary of  the  Treasury  relative  to  contract  with 

Tonnage  of  the  United  States.  Letter  from  the  Secretary,  of 
the  1  reasury  relative  to  the 

Trade  with  British  Provinces.  Letter  from  the  Secretary  of 
the  Treasury,  transmitting  information  as  to  the 

Treasury  Department  relative  to  post  office  building  in  New 
Yoik.     Letter  from  the  supervising  architect  of  the 

Treasury  Department,  transmitting  annual  statement  of  the 
receipts  and  expenditures  of  the  United  States 

Treasury  on  the  state  of  the  finances  for  the  year  1867.  Annual 
report  of  the  Secretary  of  the 

Reports  and  documents  accompanying  the  above. 

The  Secretary's  report 

(TABLES  ACCOMPANYING  THE  REPORT.) 

1.  Receipts  and  expenditures  of  the  United  States  for  fiscal 

:  year  ISU?  . .  -  ^ - 

2.  Receipts  and  expenditures  of  the  United  States  for  first 

Quarter  of  1868 ^ .. 

3.  Public  debt  and  synopsis  of  laws  creating  it 
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4.  Calculations  relative  to  paying  the  pnblic  debt 

5.  Piivate  corporation  stocks  held  by  the  United  States 

6.  Liabilities  to  Indian  tribes 


//.  Reportt  of  treasury  offieer$  : 

Architect,  SupervisJn jf 

1.  Public  buildinjirs  in  char^  and  the  cost  of  sites,  con- 

struction, and  repairs  up  to  18(>7 

2.  Appropriations  for  the  erection  and  repairs  of  the  same 

3.  Expenditures  for  J867  and  balances  remainiog 

4.  Public  property  sold  during  the  year 

5.  Expenditures  for  furniture  and  repairs  of  furniture 

6.  Expenditures  for   repairs  and   preservation  of  public 

buildings 

Auditor,  First 

Auditor,  Second 

Auditor,  Third    

Auditor,  Fourth 

Auditor,  Fifth 

1.  Expenses  of  foreign  missions  for  fiscal  year  1867 

2.  Consular  salaries  and  fees  for  fiscal  year  1867 

3.  Expenditures  for  relief  of  American  seamen,  1867 

4.  Amounts  refunded  to  citizens  and  seamen 

5.  Number  of  destitute  American  seamen  returned  to  the 

United  States 

6.  Department  accounts  received  and  allowed 

7.  Expenses  of  assessing  the  internal  revenue  taxes,  1867 

8.  Expenses  of  collecting  the  internal  revenue  taxes,  1867. 

9.  Expenses  of  collecting  the  internal  revenue  taxes  from 

September  J,  1862,  to  June  30,  1865 

10.  Expenses  of  collecting  internal' revenue  taxes  in  insur- 

rectionary districts,  1867 

11.  Miscellaneous  expenses  of  collecting  internal  revenue 

taxes,  1 867 

12.  Drawbacks  on  merchandise  refunded,  1867 

13.  Amounts  paid  to  internal  revenue  inspectors 

Auditor,  Sixth,  (for  Post  Office  Department) 

Coast  Survey 

Commissioner  of  Customs 

Commissioner  of  Internal  Revenue 

Comptroller  of  Currency 

J.  Banks  in  voluntary  liquidation  for  the  purpose  of  con- 
solidation   

2.  Banks  in  voluntary  liquidation 

3.  Banks  in  the  hands  of  receiver 

4.  Employees  of  the  bureau  and  their  compensation 

5.  Bonds  held  by  United  States  Treasurer  in  trust  for 

banks  

Comptroller,  First - 

Comptroller,  Second 

Director  of  Bureau  of  Statistics 

J.  Imports  and  exports  of  coin  from  1 82 1  to  1867 

2.  Exports  of  domestic  merchandise  from  1866  to  J  867  ... 

3.  Imports  and  re-exports  of  foreign  merchandise  from  1821 

to  1867 

4.  Exports  of  domestic  products,  1867 

5.  Re-exports  of  foreign  merchandise,  J  867 

6.  Imports  of  foreign  merchandise,  1867 

7.  Tonnage  of  American  and  foreign  vessels  entered  and 

cleared  at  each  collection  district,  1867 

S.  Tonnage  of  American  and  foreign  vessels  entered  from 

and  cleared  to  foreign  countries,  1867 

9.  Bonded  warehouse  transactions  from  1847  to  1667 
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REPORT 


OF  THE 


ACTING  COMMISSIONER  OF  AGRICULTURE. 


Department  of  Agriculture, 

Washingionf  D.  C,  November  25,  1867 

Sir:  In  conseqnonco  of  the  death  of  the  late  Commissioner,  Hon.  Isaac 
l^ewton,  which  took  place  in  this  city  on  the  19th  day  of  Jane  last,  it  becomes 
my  dnty,  by  the  terms  of  the  organic  act  establishing  this  Department,  to  sabmit 
to  pa  a  report  of  its  transactions  for  the  past  year.  In  so  doing,  it  affords  me 
grett  pleasure  to  be  able  to  say  that  it  has  been  a  year  of  great  productiveness 
and  prosperity  to  the  agricultural  interest,  and  to  the  country. 

Tbe  discouragement  resulting  from  the  diminished  fruitfulness  of  preceding 
jests  his  been  partially  relieved  by  a  recurrence  of  a  fair  measure  of  produo- 
tfroiess.  Another  assurance  has  been  added  to  the  universal  teaching  of  the 
past,  that  seed-time  is  followed  by  the  harvest  as  sure  as  day  is  preceded  by  the 
dtwn.  It  is  this  certainty  of  results  in  proportion  to  the  measure  of  judgment 
and  industry  employed,  that  gives  to  husbandry  its  safety  and  stability,  its  free- 
dom from  preying  anxieties,  and  its  ability  to  supply  the  most  pressing  wants  of 
the  whole  human  family. 

PROGRESS  IN  agriculture. 

It  is  gratifying  to  note  the  evidences  that  are  apparent  even  to  the  superficial 
observer  of  the  increasing  interest  of  our  people  in  the  advancement  of  agricul- 
Hani  science — of  the  quickened  mental  activities  of  farmers,  as  shown  by  the 
videning  demand  for  agricultural  books,  newspapers,  and  the  reports  of  this 
Department— of  the  disposition  to  experiment,  test  alleged  improvements,  and 
adopt  labor-saving  expedients— of  the  growing  inclination  to  employ  in  agricul- 
ture money,  business  energy,  and  active  enterprise,  which  are  so  successfully 
employed  in  other  departments  of  business. 

In  nothing  is  this  intellectual  activity  shown  to  be  so  manifestly  beneficent  to 
tl^  agriculture  of  the  present  era,  as  in  the  improvement  of  agricultural  imple- 
Bkents.  In  1847,  the  number  of  agricultiu*al  patents  granted  was  but  43 ;  in 
1863  it  had  increased  to  390;  in  1864  to  563;  in  1865  to  642;  while  in  1866 
tbe  wonderful  increase  to  1,778  was  made ;  and  during  10  months  of  the  present 
yen  the  Patent  Ofilce  has  issued  no  less  than  1,777.  Thus  the  number  of  agri- 
coltoial  inventions  perfected  yearly  is  now  more  than  forty-fold  greater  than  20 
years  ago.  Already  has  this  nation  surpassed  all  others  in  the  excellence  and 
^triety  of  its  agricultural  machinery.    Partially  represented  as  was  our  agricul- 
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ture  in  the  recent  world's  exposition  of  industry,  at  Paris,  and  almost  ignored  oflS- 
cially  in  the  national  recognition  of  that  great  exhibition,  our  honors  plucked 
from  the  field  of  European  competition  were  almost  exclusively  industrial,  and 
largely  agricultural.  So  successful  have  been  our  farming  implements  in  repeated 
contests  on  European  soil,  that  their  rapid  introduction  into  foreign  markets  is 
only  impeded  by  the  greatly  increasing  demand  at  home.  These  improvements 
are  rapidly  revolutionizing  the  agriculture  of  the  west,  and  reducing  to  the  low« 
est  minimum  ever  a4;taiQed,  the  proportion  of  manual  labor  employed  in  its  oper- 
ations. As  an  instance,  the  reaper,  first  doing  the  labor  of  a  half  dozen,  then 
a  half  score  of  men,  is  supplemented  with  a  self-raker,  which  does  the  work  of 
others  still  j  and  now,  further  to  facilitate  and  economize  the  harvest  work,  the 
same  machine  is  furnished  with  apparatus  for  instantaneous  binding  of  the 
sheaves.  And  the  further  this  labor-saving  progresses,  the  higher  the  wages  of 
harvest  workers,  the  broader  become  the  harvest  fields,  the  greater  are  the  profits 
of  the  farmer,  and  the  more  extensive  become  the  gamers  of  the  world. 

Coincident  with  this  application  of  mechanics  to  agriculture,  systematic  and 
Milarged  business  aptitudes  have  also  sought  alliimce  with  this  noble  art.  Farms 
of  thousands  of  acres  have  been  managed  with  greater  skill,  a  more  economical 
adaptation  of  means  to  ends,  and  with  a  larger  margin  of  net  profit  than  many 
others  of  80  acres.  The  maxim  '^cultivate  fewer  acres,  and  cultivate  them 
better,"  i3  a  safe  one  for  farmers  who  can  only  be  induced  to  cultivate  better 
by  a  reduction  of  the  area  cultivated ;  but  it  will  be  found  that  the  larger  the 
farm,  within  the  capacity  and  means  of  the  farmer  for  good  tillage,  the  better 
and  cheaper  it  may  bo  tilled.  Yet  it  is  true  of  the  mass  of  farmers,  who  only 
employ  the  labor  of  their  own  hands,  that  the  concentration  of  that  labor  upon 
a  small  area  is  their  highest  assurance  of  success. 

It  is  a  fact  that  cannot  escape  the  attention  of  the  observing,  that  men  of  cul- 
ture and  wealth  are  talking  an  interest  in  agriculture,  giving  to  the  world  the 
benefit  of  their  experience  and  research,  and  pm'suing  their  vocation  wuth  a  view 
to  scientifio  results  as  well  as  profit.  It  has  ceased  to  be  a  custom  to  select  the 
dolt  of  the  family  for  the  business  of  farming.  It  is  becoming  apparent,  even 
to  the  unintelligent,  that  agriculture  involves  principles  underlying  many  sciences^ 
and  natural  phenomena  too  deep  for  science  to  fathom ;  that  it  requires,  in  a 
merely  practical  view,  a  farmer  to  be  something  more  than  a  ploughman — a 
machinist,  to  understand  the  construction,  management,  and  care  of  farm  machin- 
ery ;  a  carpenter,  to  repair  implements  and  manufacture  many  fixtures  of  the 
farm ;  a  book-keeper,  to  keep  an  accurate  record  of  the  outgo  and  income,  experi- 
ment, profit  and  loss;  a  merchant,  to  know^  how  and  when  to  buy  and  sell  cattle, 
or  dispose  of  the  products  of  his  labor;  and  a  banker,  to  discover  when  drainage 
and  fertilization  will  prove  a  better  investment  for  surplus  profits  than  five-twen- 
ties or  railroad  stock.  In  view  of  all  these  evidences  of  the  progress  and  of  the 
expanding  capabilities  of  our  agriculture,  I  take  pleasure  in  commending  this 
great  interest  to  the  favorable  consideration  of  Congress,  belie\^ng  they  wUl 
deal  with  it  in  a  spirit  ef  liberality  becoming  a  great  nation.  The  continued 
manifestation  of  governmental  interest  in  this  industry  is  assumed  from  the  mag- 
nificent grunts  of  public  lauds  for  "  such  branches  of  learning  as  are  related  to 
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agricultare  and  mecbanio  arts,"  the  sabject  of  which  is  fully  set  foi-th  in  the 
fMuih  section  of  said  act,  as  follows : 

Ssc.  4.  And  be  it  further  enaeUdf  That  all  moneyB  derived  from  the  sale  of  lands  afore- 
said by  the  States  to  which  the  lands  are  apportioned,  and  from  the  sales  of  land  scrip  here- 
inbefore proyided  for,  shall  be  invested  in  stocks  of  the  United  States,  or  of  the  States,  or 
•ome  other  safe  stocks,  yielding  not  less  than  five  per  centum  npon  the  par  value  of  said 
stocks;  and  that  the  moneys  so  invested  shall  copstitnte  a  perpetual  fund,  the  capital  of 
whieh  shall  remain  forever  undiminished,  (except  so  far  as  may  be  provided  in  section  fifth 
of  this  act, )  and  the  interest  of  which  shall  be  invariably  appropriated  by  each  State  which 
may  take  and  claim  the  benefit  of  this  act,  to  the  endowment,  support,  and  maintenance  of 
it  least  one  college  where  the  leading  object  shall  be,  without  excluding  other  scientific  and 
dttsical  stadies,  and  including  military  tactics,  to  teach  such  branches  of  learning  as  are 
r^jkied  to  agricnltore  and  the  mechanic  arts,  in  such  manner  as  the  le^slatures  of  the  States 
nay  respectively  prescribe,  in  order  to  promote  the  practical  and  liberal  education  of  the 
iadostrial  classes  in  the  several  pursuits  and  professions  in  life. 

The  details  of  organization  of  these  institutions  in  aid  of  scientific  and  intel- 
hgssit  husbandly  has  been  wisely  left  to  the  control  of  the  States,  a  majority  of 
whose  people  are  interested  in  the  pursuits  to  be  benefited,  and  therefore  not 
disposed  to  permit  these  liberal  donations  to  be  misapplied.  It  is  gratifying  to 
Bflle  the  increasing  interest  in  agricultural  education,  which  is  evinced  in  discus- 
BODs  of  the  various  plans  of  organization,  and  to  discern  the  gradual  crystallizing 
into  foim  of  the  cmde  views  at  first  entertained,  all  leading  to  the  confident 
bdkf  tliat  a  sublime  development  of  practical  industrial  education,  however 
dowly  aooomplished  amid  embarrassments  and  discouragements,  will  at  length 
be  aciiiairledged  one  of  the  crowning  glories  of  America. 

BETBOGRESSION. 

While  adverting  to  these  evidences  of  progress  in  American  agriculture,  it  is 
pR^wr  to  drop  a  word  of  dissatisfaction,  and  even  utter  a  note  of  warning,  in 
riew  of  the  improvidence  and  reckless  waste  which  is  stripping  the  fairest  fields 
of  their  wealth  of  fertility,  exposing  them  to  the  constant  action  of  the  elements, 
aad  gnbjeciing  them  to  an  annual  drain  of  the  same  constituents,  none  of  which 
are  ever  returned  to  the  soil.  The  Department  estimate  of  the  average  pitnluo- 
tkn  of  wheat  in  Ohio  last  year  was  about  four  bushels  per  acre ;  the  State 
^stistics,  so  far  as  returned,  made  the  yield  scarcely  three  bushels.  None  will 
doabt  that  it  is  more  owing  to  bad  culture  and  want  of  drainage  than  to  the 
senrity  of  the  season  that  the  product  did  not  average  20  bushels.  Every  new 
ivteni  State  is  remarkable  for  sounding  reports  of  great  crops  of  wheat,  and 
tiia  same  States,  in  a  very  few  years,  are  equally  remarkable  for  reduction  in 
yidd  of  wheat,  increase  of  insects,  and  prevalence  of  disease. 

The  freshest  areas  in  this  culture,  east  of  Oalifomia,  will  scarcely  yield  an 
iroBge  of  12  bushels  per  acre  the  present  year.  A  systematic  rotation,  some 
ittention  to  fertilization,  greater  care  in  the  selection  of  seed,  better  tillage  and 
tujre  thorough  culture,  will  alone  prevent  deterioration  in  products  and  real 
nines  of  farm  property.  This  stigma  upon  American  agriculture  may  be  attrib- 
Qted  in  part  to  the  cheapness  of  western  lands,  the  original  price  of  which  bears  so 
loaignificant  proportion  to  their  intrinsic  value,  that  the  owner  erroneously  deems  it 
cheaper  to  remove  to  new  lands  than  to  sustain  and  increase  the  productive  capacity 
of  his  present  farm.  One  result  of  this  fatal  error  is  the  removal  westward,  yeax 
^J  year,  of  the  oentre  of  wheat  production,  thas  adding  transportation  and  oXW 
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charges  to  its  nltimato  cost,  threatening  to  make  difficult  the  future  supply  of 
our  population,  and  to  render  export  impossible. 

If  we  shall  be  able  to  produce  our  own  supply  of  breadstuff's,  with  a  surplus 
sufficient  to  prevent  the  operations  of  speculators,  a  failure  to  supply  a  foreign 
demand  need  occasion  few  regrets  among  the  true  friends  of  agriculture,  for 
grain-growing  for  export  is  unquestionably  the  most  illusory  and  least  remuner- 
ative of  agricultural  operations ;  and  its  worst  feature  is  the  exhaustion  of  the 
soil  which  inevitably  follows  its  culture  in  undue  proportion  to  stock-raising. 
Western  fanners  are  finding  true  the  remark  of  the  late  Hon.  Henry  L.  Ells- 
worth, made  20  years  ago,  that  'Hho  profits  of  wheat  appear  well  in  expectation, 
on  paper,  but  the  prospect  is  blasted  by  the  appearance  of  insects,  bad  weather 
in  harvesting,  or  transportation  to  market,  or  last,  a  fluctuation  in  the  market 
itself;"  and  many  are  inclining  to  the  belief  of  Lord  Brougham,  ''  that  grazing 
countries  are  always  the  most  prosperous,  and  their  population  the  most  contented 
and  happy." 

THB  POLITICS  OF  AQBICULTURE. 

The  modest  reserve  and  quiet  independence  of  our  rural  population  have 
heretofore  barred  the  great  interest  of  agriculture  from  its  proper  prominenoe  in 
the  legislation  of  the  country ;  while  other  interests,  more  active  and  clamorous, 
with  the  advantages  of  association,  abundant  means,  and  concentrated  effort, 
have  often  secured  special  protection  at  the  expense  of  the  farmer.  Unfortu- 
nately this  disinclination  to  self-seeking,  and  lack  of  ambition  for  public  station, 
result  too  generally  in  the  selection  from  towns  and  cities  of  national  legislators, 
from  other  avocations,  some  of  whom  have  little  knowledge  of  the  peculiar  wants 
of  the  feuming  class,  and  many  others  may  have  connection  with  other  interests 
that  may  be  brought  into  frequent  antagonism  with  those  of  agriculture.  Far- 
mers are  learning  their  power,  and  are  beginning  to  exercise  it  in  self-protection, 
if  not  for  their  own  advantage ;  and  their  interests  are  now  more  clearly  nnder- 
stood  and  more  frilly  represented  in  legislative  councils  than  at  any  former  period. 

BAILBOADS. 

The  railroad  interest  has  secured,  among  other  favors  and  franchises  of  the  gov- 
ernment, grants  of  public  land,  amounting  to  184,000,000  acres,  in  aid  of  lines 
extiending  in  all  directions,  to  the  borders  of  civilization,  under  the  plea  of  fumiah- 
ing  facilities  for  travel  and  transportation  of  the  fruits  of  agriculture  and  the 
products  of  mines;  and  the  results  have  been  seen  in  extended  settlement  and 
expanding  cultivation ;  yet  growing  stronger,  disregarding  the  general  welfare, 
these  monopolies  have  combined,  in  their  tariff  of  rates,  to  discriminate  unfrurly 
against  farm  products,  and  to  require  much  the  larger  poition  of  the  value  of  the 
crops  for  their  transportation  to  market.  So  onerous  is  this  burden,  that  the 
oost  of  transportation  of  wheat  from  Chicago,  and  other  western  centres,  to  the 
Atlantic  cities,  is  greater  than  from  San  Francisco,  via  Gape  Horn,  to  the  same 
points.  It  is  hoped  that  the  attention  of  rural  voters  to  this  subject  may  ulti- 
mately correct  this  evil,  which  proves  so  serious  a  drawback  to  their  industry; 
but  it  can  only  be  accomplished  by  untiring  vigilance  over  State  legislation, 
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iiid  by  secmiiig  tlie  enactment  of  laws  that  shall  restrain  these  corporations 
from  the  absorption  of  the  entire  products  of  the  farm;  instead  of  allowing  them 
to  control  the  I^islation  of  the  country  against  the  best  interests  of  the  people, 
and  eepecixJly  to  the  detriment  of  the  consumer,  who  is  made  to  pay  tribute  to  this 
combination,  which  breaks  down  a  fair  competition  incidental  to  all  other  classes 
and  associations  in  the  business  of  life. 

In  this  connection  I  desire  to  express  the  hope  that  Congress  may  devise  and 
perfect  some  plan  for  facilitating  the  early  construction  of  a  ship  canal  for  the 
tnmsportation  of  western  products  from  the  lakes  to  the  ocean,  or  for  the  building 
of  a  double  track  freight  railway,  open  to  all,  forwarding  on  equal  terms,  and 
supported  by  an  equitable  s/stem  of  tolls. 

THE  WOOL  INTEBEST. 

The  wool-growing  interest,  involving  a  capital  of  hundreds  of  millions,  and 
imderlying  the  prosperity  of  American  agriculture  in  a  degree  scarcely  appre- 
dated  by  farmers  themselves,  has  been  saved  firom  threatened  annihilation  by  the 
action  of  Congress  in  placing  a  duty  upon  the  foreign  article  equivalent  to  the 
intonal  taxation  endured  by  the  wool-growers,  though  not  until  the  commercial 
e&iM,  taking  advantage  of  the  tardy  progress  of  the  measure,  had  inflicted  a 
hesfj  blow  in  the  introduction  of  more  woollens  in  a  single  year  than  were  im- 
ported IB  three  years  of  the  late  war.  It  is  to  be  hoped  that  a  premium  will 
oeiner  sgiun  be  given  to  foreign  production,  either  of  wool  or  woollens,  by  im- 
poaog  a  higher  tax  upon  American  than  upon  foreign  wool-growers,  and  that 
the  preaent  moderate  and  harmonious  adjustment,  barely  saving  the  two  classes 
d  {Hodnoers  fix)m  loss,  and  consumers  firom  becoming  the  ultimate  prey  of  for- 
eign monopolists,  may  long  be  undisturbed,  even  by  the  threat  of  agitation  for 
vepeaL  Oar  wool  production  is  now  more  than  equivalent  to  two  thirds  of  a  full 
ni^ly,  and  with  an  increase  of  worsted  wools,  already  initiated  and  progressive, 
and  more  attention  to  the  finer  varieties  of  clothing  wools,  there  will  scarcely  be 
oonaon  for  any  imports  whatever,  with  the  exception  of  coarse  carpet  styles, 
oxaplete  provision  for  which  exists  at  a  nominal  rate  of  duty.  It  is  a  manifestly 
yfle  system  of  political  economy  in  a  nation  with  a  continental  domain,  having 
ameasared  resources  of  annual  growth  running  to  waste,  that  sends  abroad  for 
tile  raw  materials  of  manufacture ;  and  it  is  scarcely  less  unwise  in  a  teeming 
population,  demanding  various  employment,  to  send  from  the  country  these  im- 
wrooght  productions,  which  we  are  amply  able  to  manufacture  for  the  maikets 
of  the  world. 

S0T7THBBK   AEFAIES. 

The  unsettled  condition  of  the  industry  of  the  southern  States  requires  the  en* 
ocRiraging  aid  and  friendly  recognition  of  the  government  to  restore  the  people 
to  a  state  of  prosperity  and  self-reliance,  so  essential  to  the  development  of  the 
great  resources  of  that  section.  There  is  every  evidence  of  a  fixed  and  deter- 
Qmied  purpose  of  the  people  to  adapt  themselves  to  the  changes  produced  by  the 
lesolt  of  the  late  war.  I  am  confident  that  the  change  in  the  labor  system  of 
these  StateS;  radical  as  it  has  been,  will  ultimately  prove  a  great  and  pemianent 
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benefit,  wliich  none  will  be  more  ready  to  acknowledge  than  those  nfTected  by  it ; 
and  that  the  least  apprehension  of  an  attempt  to  revive  the  system  of  slavery  is 
entirely  groundless.  By  no  means  can  a  settled  and  well-grounded  conviction 
of  this  fact  be  so  readily  realized  as  by  promptly  and  emphatically  disabusing 
the  minds  of  the  freedmen  (at  present  unsettled  and  disturbed)  of  anticipations 
of  dividends  of  confiscated  estates,  and  the  delusions  of  political  preferment 
With  ample  protection  of  his  civil  rights  and  privileges,  the  increasing  demand 
for  his  labor,  at  remunerating  wages,  will  make  his  presence  not  only  acceptable 
but  desirable ;  antagonism  of  capital  and  labor  will  cease,  and  the  laborer  of  to- 
day, with  the  accumulations  of  his  industry  and  economy,  becomes  the  proprietor 
of  to-morrow. 

A  portion  of  the  people  have  been  influenced  by  more  potent  causes  for  dis- 
couragement than  political  failure,  and  the  change  in  the  relations  of  labor.  Re- 
duced to  almost  hopeless  poverty  by  the  exactions  and  vicissitudes  of  war^  many 
thousands  of  the  poor  of  these  sections,  during  the  early  part  of  the  present  year, 
sufiered  great  distress  and  absolute  want,  which  excited  the  sympathy  of  the  be- 
nevolent in  the  north,  and  secured  food  supplies  for  temporary  relief. 

The  distribution,  under  the  special  appropriation  of  fifty  thousand  dollarat  to 
be  expended  in  seeds  for  these  States,  was  promptly  and  fully  made  in  accord- 
ance* with  the  views  and  intentions  of  Congress,  through  special  agents,  fient 
through  the  southern  States,  postmasters,  prominent  citizens,  and  ihe  ofi^cers  and 
agents  of  the  Freedmen's  Bureau.  Although  authorized  late  in  the  season,  the 
information  received  by  the  Department  has  been  entirely  satisfactory  as  to  the 
result  produced  by  this  liberal  and  timely  donation. 

These  States  possess  decided  natural  advantages  over  the  northern  and  west- 
em  sections  in  their  ability  to  produce  every  article  which  may  be  grown  in  the 
higher  latitudes,  with  the  almost  exclusive  advantage  of  producing  cotton,  hemp, 
lice,  sugar,  and  other  products  of  the  lower  temperate  zone.  With  longer  shoie- 
lines  than  any  other  section  pf  the  continent,  fMilities  are  furnished  for  coastwise 
and  inland  navigation  to  the  whole  tide-water  area,  which  is  endowed  with  a  cli- 
mate peculiarly  adapted  to  market  gardening,  with  forests  abounding  in  the  most 
valuable  timber^  and  waters  teeming  wnth  edible  fishes  and  Crustacea.  Florida 
is  destined  to  be  a  winter  garden,  yielding  market  supplies  to  northern  cities 
without  a  risk  of  competition,  and  oranges,  figs,  and  olives,  and  other  fruits 
of  sub-tropical  climes.  Between  tide-water  and  the  lower  slopes  of  the  monnt* 
ains  is  a  region  producing  wheat  of  a  better  quality  than  that  of  any  section 
north  of  it,  the  entire  range  of  farm  products  in  great  profusion,  and  such  fruits 
as  apples,  cherries,  and  grapes,  with  certainty  and  success.  The  mountain 
region,  almost  unappropriated  and  unknown,  at  an  elevation  varying  from  1,500 
to  6,000  feet,  is  the  great  grazing  section  of  North  America,  sufficient  to  furnish 
abundant  pasturage  through  the  year  to  millions  of  cattle  and  sheep.  These 
mountain  slopes  are  generally  free  from  surface  rocks,  covered  with  forest  growths 
interspersed  with  grassy  glades,  and  fertile  to  their  summits.  In  bodies  of  thou- 
sands of  acres,  these  pastoral  areas  await  the  advent  of  the  dairyman,  the  wool- 
grower,  and  the  herdsman,  at  prices  not  exceeding  those  of  the  public  lands  of 
the  distant  west ;  and  even  on  the  eastern  aspect  of  the  Blue  Ridge,  in  prox- 
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imity  to  railroads  and  near  to  great  markets,  whole  counties  to£fether  bavo  little 
more  than  ten  per  cent,  of  their  territory  in  a  state  of  nominal  improvement. 

There  are  grounds  for  assuming,  also,  that  this  must  ultimately  become  the 
great  wine-producing  section  of  the  country  ;  for  observation  and  experience 
folly  attest  that  the  higher,  colder,  and  more  humid  latitudes  will  not  ripen  to 
perfection  the  wine-producing  grape.  It  being  now  a  well-settled  fa<it  that 
wine  can  be  made  in  this  country  equal  to  the  best  that  can  be  imported,  we  have 
only  to  select  a  region  of  our  great  country  where  the  climate  is  perfectly  adapted 
to  grape  culture,  to  be  independent  of  the  world  for  our  wine  supplies. 

£xaniination  of  the  following  table  will  show  the  extent  of  land  not  inclu.led 
in  farms  in  the  several  States  : 


states. 
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Ciaftiniia 

Gaaanxieat 

IMftvs« 

Tkn^ 

ufwj^iA — ..... . 
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Mieidippi 
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Xew  Jersey 
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IfvthCftrolinA. 

ma 
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Fteasrlrania  .. 
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iaeb  Carolina.. 

ftiiMnee 

Toss 

'ffsrwnt- ....... 
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6. 
1, 


8. 
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8. 

3, 

7. 
o 

o 

"1 

3. 
o 

«•» 

3. 
6. 


1, 
14, 

12, 
10. 

4, 

6. 

«» 

-t 

2. 

11, 

3, 


385, 
983, 

4(>S, 

8:)0, 

037. 

mi 

19% 
405, 
€44, 

nrr 

704, 
00-2, 
155, 
47(;. 
.•j5(i, 
065, 
246, 
118, 
14. 
367, 
944, 

517, 
Gil'), 
896, 

4/a, 

335, 
572, 
795, 
660, 
823, 
437, 
746, 


724 
313 
034 
807 
005 
213 
758 
374 
183 
792 
4fS 
208 
108 

i:i3 

%7 
'M2 
29<; 
250 
755 
871 
799 
132 
034 
441 
403 
284 
394 
414 
296 
128 
060 
:i37 
781 
157 
821 
167 


163,783,769 
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12,718, 

7. 590, 

6, 262, 

673. 
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2, 2f;6, 

18.  587, 
7,815, 
H.  146, 
6,277. 
1, 372, 

11,519. 
(1.591, 
3.  0^23, 

i,8:a. 

1. 183, 

2,  15'i, 

10, 77.3, 

13,  737, 

512. 

41, 

1,377. 

1,039, 

6,6li;, 

17,245, 

7,  846, 

1,  IIJ4, 

6,o48, 

186, 

11, 623, 

13,873, 

22. 693, 

1.451, 

19,  fm), 
4, 147, 
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000 

457 

2:10 

015 

732 

615 

109 

115 

932 

053 

468 

538H 

3(H 
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^  J  aw 

5.38 
718 
929 
9:J9 
425 
986 
.'391 
084 
555 
6"85 
747 
125 
844 
096 
859 
828 
247 
257 
215 
420 


342,498.082 
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=  §. 


—J, 


13.357,5.35 

2:1.833,014 

112,  219,  OHfi 

4H7,  o«h; 

352,  5U5 

3.5,  Oil,  2^ ^2 

10.461.510 

14,  .5.7).  411 

5, 249, 4<;8 

3,158.893 

.50.  26.-).  1.30 

4.951,939 

17.  162.864 

13,472,329 

1.152,269 

1.653.276 

2*1, 097. 80«; 

rA),  747.  872 

14,:t40. 1.% 

21,839,  190 

48, 000, 375 

71,681,623 

2, 194. 575 

2,  TM  1,275 

9,105,042 

5, 037, 031 

5,104.829 

58,914,821 

12. 427,  8<K) 

314,616 

2,610,481 

8.  514, 8»35 

126.  .541,412 

1, 522,  4::6 

8,148,244 

26,  717, 773 


834,548,859 


o 


y< 


5.->,  128 
:i9, 004 
18,716 
25.  180 

6,  6.">8 

6,  r^;B 

62,  0(J3 

143,310 

131, 82«) 

61,163 

10,400 

90.814 

17,328 

55,698 

2.5, 494 

35, 661 

62,  422 

18,  181 

42,840 

92, 792 

2,789 

91 

30,501 

27,646 

1%".  990 

75, 203 

179, 889 

5.806 

156.357 

5,406 

3:},  171 

62,  3(;8 

42,  891 

.31,.')56 

92.  005 

C8.270 


2,033,665 


la 


346 
245 

99 

151 

444 
4:10 

146 
124 
1<>5 
171 
ill 
5.36 
103 
190 

94 
113 
149 
370 
215 
226 
617 
123 
108 
106 
316 
114 
XiD 
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96 
488 
251 
501 
135 
324 
114 


199 


It  will  bo  Been  that  the  southern  States  vie  with  the  distant  west  in  extent 
of  onoccnpied  lands.  They  show  an  area,  not  in  farms,  amounting  to  nearly 
^,000,000  acres,  nearly  two-thirds  as  much  more  "  unimproved  "  in  farms,  and 
less  than  75,000,000  nominally  improved,  which  is  but  thirteen  per  cent,  of  the 
thole,  and  not  half  of  this  in  actual  cultivation.  It  is  safe  to  say  that  little  more 
than  five  per  cent,  of  the  area  of  the  south  is  annually  cultivated. 

An  imperative  and  immediate  necessity  of  rescinding  the  cotton  tax  must  be 
apparent  to  all.     The  reduction  of  more  than  one-half  of  ihe  value  of  this  fibre, 
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in  connection  with  labor  contracts,  and  other  expenses  upon  the  basis  of  high 
prices,  is  disastrous  and  disheartening  in  the  extreme.  A  tax  of  20  per  cent,  ad 
valorem  upon  one  of  the  raw  products  of  agriculture,  which  has  not  paid  the 
expenses  of  culture,  must  be  destructive  to  all  enterprise  and  effort  in  the  pro- 
ducer, and  yet  many  a  cotton  planter  will  fail  to  realize  a  more  cheeiing  state  of 
facts  at  the  close  of  the  year's  operations ;  and  it  will  stimulate  the  efforts  ot 
the  British  cotton  supply  associations,  which  have  increased  the  India  yield,  by 
the  aid  of  the  war  and  our  own  taxation,  nearly  four-fold  in  eight  years,  and  that 
of  Brazil  at  about  the  same  rate.  Ten  years  ago  the  contribution  of  the  United 
States  to  the  European  supply  was  fully  four-fifths  of  the  total  amount ;  now 
it  is  considerably  less  than  the  receipts  from  other  sources.    During  ten  months 

of  1867,  the  imports  into  Great  Britain  were  as  follows : 

Pounds. 

From  Brazil 604, 284 

From  Egypt 691, 398 

From  India  and  China 2, 968, 657 

Fix>m  the  United  States 4, 188, 094 

From  other  quarters 292, 000 

Total. V 8, 644, 333 


The  following  table  shows  the  rate  of  increase  in  the  production  of  competing 
countries,  stated  in  balea— -those  of  the  United  States  averaging  441  pounds,  of 
Egypt  490,  India  and  China  360,  and  Brazil  174  pounds. 


1859 
I860 
1861 
1863 
1863 
1864 
1865 
1866 


I 
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Bales, 

2,066.000 

3.580,000 

1, 841, 000 

72,000 

132,000 

198,000 

462,000 

1,162,745 
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Bale*. 
125,000 
103.000 
100,000 
134,000 
138.000 
212,000 
340,000 
407,646 
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BaUi. 

101,000 
110,000 
97,000 
133,000 
204.000 
257,000 
334.000 
167,451 


eJ 
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Bales. 

510.000 
563.000 
986,000 
1,072,000 
1,391,000 
1.798.000 
1. 407, 000 
1,866,600 


Bales. 

7,000 

10.000 

•11.000 

35,000 

67,000 

122,000 

211,000 

144,600 


I 


Bales. 

2,829,000 
3.306.000 
3.035,000 
1.445,000 
1.932,000 
2,586.000 
2,754,000 
3,749,042 


It  is  not  probable  that  a  monopoly  in  cotton  production  will  be  regained,  nor 
is  it  desirable  that  it  should  be.  The  cotton  of  this  country  is  of  superior  qual- 
ity, and  should  be  manufactured  largely  where  it  is  grown ;  any  surplus  of  the 
raw  material  would  then  command  remunerative  prices  abroad,  and  the  cotton 
interest  would  still  be  independent  of  foreign  combinations,  and  fieur  more  pros- 
perous than  in  the  time  when  planters  made  more  purchases  annually  than  the 
proceeds  of  their  cotton  would  cover.'  The  factories  would  make  a  demand  for 
the  labor  of  women  and  children,  and  furnish  markets  which  would  stimulate  a 
widened  range  of  agricultural  production,  making  requisite  and  inevitable  a 
largely  increased  peculation,  and  ultimately  resulting  in  larger  crops  of  cotton 
than  in  the  boasted  days  of  our  cotton  supremacy. 
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The  6olutioii  of  the  labor  qaestion  in  tlie  cotton  States  is  anxiously  awaited 

by  the  people.     The  recent  radical  change  of  the  system  of  labor  has  necessarily 

been  attended  with  irregolaritieSy  especidly  in  the  working  of  large  plantations, 

and  has  led  to  disappointments  and  discouragements ;  and  the  operations  of  the 

futoie  will  undoubtedly  be  conducted  on  a  smaller  scale  by  a  larger  number  of 

proprietors.     No  body  of  laborers  of  whatever  race  or  degree  of  intelligence;  if 

free  to  contract  for  their  own  service,  can  be  held  in  one  locality,  or  one  branch 

of  industry,  or  prevented  from  attempts,  however  weak  or  unsuccessful,  to 

assume  the  part  of  proprietor.    The  negroes  of  the  South  have  exhibited  such 

restlessness,  and  evinced  a  similar  ambition,  to  the  annoyance  of  the  contractors- 

for  their  labor ;  yet  in  many  cases  their  employers  have  accorded  to  them  a 

character  for  stability  and  industry  that  was  scarcely  to  be  expected.    Time 

alone  will  settle  these  disturbed  conditions;  and  patience  and  experience  in 

adjustments  to  new  circumstances  on  the  part  of  employers  and  employes  will 

aid  materially  in  the  settlement. 

The  introduction  of  Asiatics  to  meet  the  requirements  of  cotton  production  is 
to  be  deprecated,  not  only  because  such  labor  is  unskilled  and  far  inferior  to 
negro  labor,  but  it  will  add  to  the  complications  produced  by  the  jealousies  and 
px^udices  of  races  widely  differing  in  charac^r,  taste,  and  traditional  customs. 
The  asumed  disadvantage  in  the  presence  of  one  inferior  race  cannot  be  neu- 
tnJized  by  the  introduction  of  another. 

Aa  a  r^ult  of  the  doubt  relative  to  the  action  of  the  negro,  the  white  man  has 
imdertaken  the  solution  of  the  labor  question,  and  is  successfully  producing  cot- 
ton, both  by  co-operative  and  individual  enterprises,  proving  to  the  world  that 
the  Caucasian  can  labor  without  detriment  to  health  under  a  southern  sun,  and 
laying  the  found^ition  f/>r  universal  industry  and  general  thrift. 

There  is  unexampxea  activity  throughout  this  section  in  search  of  new 
Inandies  of  production,  and  the  fostering  care  of  the  government  in  luding  the 
aoquiffltion  of  new  fruits,  grasses,  and  fibres,  and  in  furnishing  information  cal- 
culated to  facilitate  experiments,  correct  injurious  misapprehensions,  and  render 
these  activities  successful,  will  be  rewarded  by  the  return  of  prosperity  to  a  great 
lection,  and  in  a  development  that  will  enrich  the  country  and  astonish  the  world. 

STOCS:  IMFORTATION. 

The  cattle  plague,  or  rinderpest,  having  almost,  if  not  entirely,  disappeared  in 
Eorope,  it  will  become  necessary  to  repeal  or  modify  the  law  prohibiting  the 
inqwTtation  of  cattle,  no  cases  having  appeared  in  England  for  some  weeks,  and 
Botioe  having  been  given  that  no  more  reports  will  be  made.  Stock-growers  of 
this  country  desire,  after  so  long  prohibition  of  importation,  to  avail  themselves 
of  an  opportunity  for  judicious  selection  of  favorite  strains  of  blood,  and  to 
lecore  the  result  of  recent  improvements. 

D£PART]k[ENT   OPERATIONS. 

The  limited  appropriations  heretofore  made  to  this  Department  have  merely 
enabled  it  to  inaugurate  a  plan  of  operations  designed  to  further  the  interests  of 
intelligent  husbandry,  and  protect  it  in  its  economic  and  political  relations  with 


XIV  AGEICULTtJRAL  REPORT. 

other  mdnBtries.  ConstAntlv  acoamulatinor  evidence  of  the  interest  awakened 
among  farmers  in  these  efforts  in  behalf  of  agricnlture  attests  the  vitality  and 
utility  of  tills  branch  of  the  government  service.  Special  information,  involving 
scientific,  technical,  and  practical  knowledge,  is  sought  with  great  avidity  by 
individuals  and  associations,  and  by  directors  and  promoters  of  emigration  and 
official  boards  of  agriculture  in  foreign  countries ;  and  the  monthly  and  annual 
reports  are  yearly  received  with  increasing  appreciation. 

The  system  of  crop  estimates,  initiated  as  an  experiment,  and  furnishing  only 
approximate  results  in  the  absence  of  a  complete  census  of  production,  have 
proved  sufficiently  reliable  to  excite  the  ire  of  speculators,  whose  purposes  are 
frequently  foiled  by  their  publication.  In  the  case  of  cotton,  the  only  product  / 
of  which  an  annual  enumeration  is  attainable,  the  estimate  of  last  year,  of 
1,835,000  bales,  was  strikingly  verified. 

Great  benefits  would  result  from  a  census  by  the  general  government,  taken 
in  periods  of  five  years,  instead  of  ten,  as  heretofore;  and  it  is  to  be  regretted  that 
there  is  not  in  each  State  a  provision  for  an  annual  census  of  the  prindpal  farm 
products,  and  that  in  many  of  those  States  which  have  taken  some  action  in 
that  direction,  there  should  be  so  much  neglect  and  failure  in  the  enumeration 
required  on  the  part  of  local  officers,  many  of  whom  appear  to  regard  the  duty 
as  a  labor  to  be  performed  or  neglected  at  pleasure.  The  schedules  to  be  filled 
should  be  as  nearly  as  possible  the  same  in  each  State ;  the  duty  of  the  officer 
should  be  made  imperative,  and  public  opinion  should  bo  brought  to  enforce  the 
requirement.  The  efficiency  of  these  officers  difiers  much  in  different  States, 
but  the  retui-ns  of  the  States  most  reliably  and  completely  reported  fall  fiir  short 
of  the  figures  of  the  United  States  census  of  the  same  period.  If  those  statistics 
could  be  made  equally  and  reasonably  complete  and  accurate  in  the  several 
States,  and  the  returns  should  be  promptly  communicated  to  this  Department, 
the  results  might  be  of  exceeding  interest  and  value. 

Believing  that  a  more  direct  and  intimate  communication  between  this  Depart- 
ment and  the  people,  through  the  medium  of  competent  representatives,  would 
be  conducive  of  good  results,  securing  co-operation  in  official  labors,  comparing 
results  of  agricultural  processes  under  different  circumstances,  noting  the  progress 
of  improvement  at  exhibitions  or  special  meetings,  and  communicating  in  lectures 
or  conversations  the  results  of  official  investigations,  I  have  taken  occasion,  to 
some  extent,  thus  to  employ  the  services  of  heads  of  divisions,  in  observations 
having  reference  to  the  greater  efficiency  of  their  several  branches  of  the  Depart- 
ment, and  for  which  they  were  especially  qualified  by  specific  and  technical 
training.  I  am  satisfied  that  good  has  resulted  both  to  the  Department  and  to 
agriculture  by  this  representation. 

I  take  the  liberty  to  suggest  that  the  compensation  fixed  by  law  for  the  ser- 
vices of  the  head  of  this  Department  is  entirely  inadequate,  and  would  recom- 
mend a  liberal  increase  of  the  salary  of  the  Commissioner  of  Agriculture.  Be- 
lieving that  the  time  has  arrived  for  providing  suitable  and  appropriate  residences 
for  the  heads  of  the  different  Departments  of  the  government  upon  portions  of 
the  public  reservations,  I  would  recommend  that  a  suitable  house  be  erected  for 
the  accommodation  of  the  Commissioner  of  Agriculture,  in  the  vicinity  of  the 
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Department  buildings.     The  social  position  of  chief  officers  of  a  great  nation, 
if  properly  maintained,  requires  outlays  greatly  disproportionate  to  the  compen 
sadon  now  allowed  by  law,  and  with  the  short  periods  of  official  service  and 
freqaent  changes  incident  to  our  system  of  government,  no  one  can  enjoy  the 
comforts  of  a  home  without  great  pecuniary  sacrifices. 

THE  SEED  DISTRIBUTION. 

The  distribution  among  the  people  of  new  and  valuable  seeds  and  plants, 
.appears  to  be  one  of  the  principal  objects  of  Congress  in  the  annual  appropria- 
tions to  the  Department.  This  has  become  a  most  delicAte  and  difficult  duty, 
for  what  is  new  in  one  country  may  not  be  valuable  or  useful  in  another ;  the 
most  valuable  of  seeds  or  plants  may  be,  in  some  sections  of  our  own  country,  the 
most  common  varieties,  yet  unknown  in  other  sections ;  and  those  which  would  be 
of  the  utmost  value  in  one  latitude  might  be  worthless  in  another.  Experience 
las  folly  shown  that  a  change  of  seeds  and  plants  from  one  section  to  another 
ks  greatly  improved  the  yield  and  quality.  These  results  can  only  bo  attained 
by  repeated  and  constant  tests  of  the  adaptation  of  the  several  varieties  to  soil 
snd  climate.  To  introduce  or  to  distribute  seed  upon  any  other  principle  would 
he  "Qselesa.  The  charges  occasionally  heard  of  the  distribution  of  worthless  and 
COTmKm  seed,  are  caused  in  maiiy,  if  not  in  all  cases,  by  inexperience  or  neglect, 
or  want  of  skill  in  their  culture ;  for  the  singular  anomaly  is  often  presented  by 
noiSiForable  reports  from  some,  and  the  most  favorable  and  flattering  accounts 
from  others,  of  the  results  of  the  same  seeds  in  the  same  locality.  That  seed  may 
not  occafflonally  be  mislabelled  in  the  millions  of  papers  put  up  and  annually 
^itribnted,  would  be  to  claim  a  marvellous  exemption  from  mistakes.  New 
varieties  are  obtained  whenever  satisfactory  evidoRce  has  been  adduced  that  they 
have  been  properly  tested  j  and  the  people  are  now  enjoying  the  benefits  of 
many  new  and  valuable  products  which  have  been  introduced  into  the  country 
thtoogh  the  agency  of  this  Department.  The  crops  of  sorghum  alone  would 
more  than  compensate  for  all  the  money  expended  by  the  Department  for  seeds. 

The  total  distribution  of  seeds  for  the  year  amounted  to  1,426,637  papers. 
Of  this  number  352,000  were  distributed  through  senators  and  members  of  the 
39th  and  40th  Congresses ;  88,482  through  agricultural  and  horticultural  organ!- 
adons ;  164,953  to  corps  of  statistical  correspondents,  in  acknowledgment  of 
valuable  gratuitous  services ;  299,975  to  individuals  upon  letters  of  members  of 
Congress,  or  upon  personal  application,  or  in  answer  to  letters  from  individuals; 
and  521,227  to  the  southern  States,  under  the  special  appropriation  for  that 
pQipose* 

FROPAGATING  GARDEN. 

The  distribution  of  plants  from  the  experimental  and  propagating  gardens 
from  January  1  to  May  6, 1867,  amounted  to  42,123,  principally  through  senators 
lad  members  of  Congress,  reaching  every  State  and  Territory  in  the  country. 
The  articles  have  consisted  mainly  of  the  smaller  varieties  of  fruits,  of  which 
tiie  grape  has  been  in  large  proportion.  The  introduction  of  the  best  varieties 
o!  this  valuable  fruit,  their  adaptation  to  various  climates  and  for  special  pur- 
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poses,  Las  been  prominently  kept  in  view.  The  main  purpose  of  the  garden, 
that  of  testing  the  respective  merits  of  new  varieties,  is  still  kept  strictly  in  view, 
and  all  new  varieties  are  procured  as  early  as  practicable,  and  the  knowledge 
gained  concerning  them  embodied  in  the  department  reports. 

The  Department  building  having  been  located  upon  the  reservation  now  used 
as  an  experimental  farm,  an  arrangement  of  the  grounds  in  a  manner  more  in 
keeping  with  the  surroundings  and  new  improvements  becomes  not  only  proper 
but  necessary.  As  a  farm,  it  has  long  been  evident  that  the  area  is  altogether 
too  limited  for  the  requirements  of  the  nation ;  seeds  become  intermixed,  and 
the  products  consequently  are  unreliable.  Even  with  regard  to  testing  the  merits 
of  various  products,  the  limited  space  that  can  be  afforded  to  each  is  such  as  to 
repder  an  accurate  estimate  impossible.  I  would  therefore  suggest  that  the 
reservation  be  devoted  to  the  purpose  of  forming  an  Arboretum  Americanumj  or 
grand  national  arboretum,  where  the  unequalled  arboreal  wealth  of  this  coun- 
try may  be  collected  and  planted  in  accordance  with  a  strict  botanical  system, 
and  at  the  same  time  exhibit  the  highest  degree  of  landscape  effect.  This  has 
long  been  a  desideratum  with  scientific  men  here,  as  well  as  in  foreign  countries, 
and  its  importance  has  very  frequently  been  impressed  upon  the  department 
A  specimen  of  every  tree  and  shrub  capable  of  existing  in  the  climate  would 
here  find  its  appropriate  place,  forming  a  scientific  school  of  instruction  to  the 
botanical  student,  and  a  valuable  resort  to  the  artist,  and  to  all  lovers  of  the 
beautiful  in  nature.  Plans  for  this  important  improvement  are  now  in  course  of 
preparation  by  Mr.  Saunders,the  horticulturist  of  this  Department.  This  dispo- 
sition of  the  grounds  will  be  hailed  with  satisfaction,  and  will  be  a  work  of  time 
more  than  expense,  calling  for  no  alteration  of  present  surface  more  than  may 
bo  necessary  in  providing  sufficient  roads  and  walks  for  the  inspection  of  the 
plants. 

THE  EXPERIMElfTAL  FABH. 

At  the  experimental  form,  tests  of  seeds  of  cereals  and  garden  vegetables,  both 
foreign  and  domestic,  have  been  successfully  continued,  though  the  area  cultivated 
is  quite  too  limited  for  the  best  results.  Of  the  576  varieties  included  in  the  experi- 
ments, 43  were  of  winter  wheat,  66  of  spring  wheat,  5  of  winter  rye,  16  of  spring 
rye,  21  of  barley,  20  of  oats,  10  of  com,  29  of  grass  seeds,  3  of  sorghum,  9  of  sugar 
beets,  35  of  peas,  36  of  potatoes,  and  27  of  melons.  Many  of  these  varieties, 
as  was  expected,  proved  undesirable  or  unsuitable,  while  others  succeeded  weD, 
warranting  good  results  in  their  introduction  and  cultivation.  A  statement  of 
results  in  detail  will  be  found  in  the  report  of  the  superintendent  of  the  farm. 

The  spring  wheat  was  a  failure,  almost  necessarily,  in  this  climate ;  it  is  pro- 
posed that  tests  of  this  grain  be  made  by  individuals  in  thjo  north  and  northwest 
the  coming  season. 

The  winter  wheat  was  prostrated  by  heavy  storms  late  in  spring,  and  therefore 
attained  scarcely  three-fourths  of  the  highest  yield  of  the  previous  year,  yet  a 
Tasmanian  variety  produced  at  the  rate  of  37  bushels  per  acre,  weighing  59 
pounds.  The  Tappaliannock  yielded  at  the  rate  of  28  bushels,  weighing  65 
pounds. 
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The  New  Brunswick  oats  attained  the  best  results — 36  bnsliels,  of  39  pounds. 
The  greatest  yield  of  rye  was  at  the  rate  of  42  bushels,  of  58  pounds. 
Of  the  36  varieties  of  potatoes,  including  the  most  noted  and  popular  of  this 
coontry  and  Europe,  the  results  of  last  year  are  substantially  repeated.  Those 
standing  highest  were  the  Goodrich,  Orono,  and  Samaritan.  This  season  the 
Samaritan  drops  to  sixth  on  the  list  in  point  of  productiveness,  and  the  first  three 
are  the  Goodrich,  Orono,  and  Colebrook  seedling,  yielding  at  the  rate  of  about 
300  bushels  per  acre. 

THE   CHEMICAL  LABORATORY. 

In  tbe  chemical  laboratory  of  the  Department  analyses  and  tests  have  been 
constantly  made  to  ascertain  the  value  and  utility  of  various  products,  fertilizers, 
minerals^  and  fibres,  the  benefits  of  which  the  country  is  reaping.  Correspond- 
eD€e  has  been  held  and  information  and  advice  given  on  making  sugar  from 
aorghum.  Attention  has  been  given  to  a  solution  of  the  question  as  to  the  extent 
of  territory  of  the  United  States  in  which  the  sugar  beet  may  be  grown  for  the 
manofaotore  of  sugar,  and  in  what  respects  the  climatic  pecuL'arities  of  the  coun- 
try between  35**  and  45®  north  latitude  compare  with  the  beet-growing  districts 
of  narihem  Europe.  An  extended  series  of  examination  has  been  made  upon 
beets  grown  on  the  experimental  farm  of  the  department,  the  results  of  which 
hen  not  been  tabulated  and  compared.  The  work  will  soon  be  completed,  and 
the  lesolts  will  appear  in  the  report  of  the  chemist.  These  analyses  have  been 
mide  at  different  stages  of  growth,  with  reference  to  the  effect  of  fertilizers  and 
to  ascertaining  the  time  at  which  the  largest  amount  and  best  quality  of  sugar 
may  be  obtained.  In  view  of  the  great  success  of  the  beet-sugar  manufacture 
m  France  and  Germany  and  the  supply  of  a  large  portion  of  Europe  with  an 
unexceptionable  article  of  sagar,  there  is  ev^ry  reason  to  anticipate  an  early  con 
^oest  of  all  the  difficulties  which  confront  the  experiment  in  this  country.  Already, 
It  Chatsworth,  Livingston  county,  Illinois,  the  business  has  been  introduced  on 
an  extended  scale,  with  eveiy  prospect  of  ultimate  success. 

STATISTICS. 

The  work  of  the  division  of  statistics  has  been  various  and  laborious.  A  mass 
of  ascertained  facts,  of  foreign  and  domestic  agriculture,  with  approximate  esti- 
mates of  current  productions  of  the  staples  of  the  farm,  will  be  found  in  the 
report  of  the  statistician,  condensed  and  systematized,  with  careful  analyses  and 
explanatory  illustrations  and  comments. 

For  several  years  the  estimates  of  production  included  only  the  northern  States, 
imtQ  people  had  become  familiarized  with  aggregates  representing  the  production 
of  only  a  portion  of  the  country.  The  incorporation  of  the  southern  States  in  a 
grand  snmmaiy  of  agricultural  results  was  doubly  difficult  in  view  of  the  cessa- 
tion of  all  regular  agricultural  order  during  the  war  and  its  shattered  and  uncer- 
tain status  on  the  return  of  peace.  The  wonderful  agricultural  progress  of  the 
distant  Pacific  States  has  coii^plicated  the  difficulties  of  accurate  compilation  of 
the  statistics  of  production.  Yet  with  the  aid  of  a  large  corps  of  zealous  and 
intelligent  reporters  in  all  sections  of  the  country,  valuable  results  have  been 
achieved  in  this  branch  of  the  Department. 
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In  comparison  with  1860  the  table  of  nnmbers  and  prices  of  farm  etook  exhibit 
a  decrease  of  six  per  cent,  in  horses,  with  a  slight  increase  over  the  exhibit  of 
the  previous  year.  The  heaviest  loss  is  shown  in  the  south;  the  most  rapid 
recuperation  in  the  west.  Prices  of  horses  have  retrograded  less  than  valaes  of 
other  stock  during  the  year. 

Cows  appear  to  be  increasing  more  rapidly  than  other  homed  cattle,  as  a  resolty 
in  part,  of  the  success  of  the  associated  dairy  system. 

Sheep,  it  is  claimed,  have  nearly  doubled  in  numbers  since  1860,  increasing 
from  23,000,000  to  more  than  40,000,000,  and  their  wool  from  60,000,000  to 
115,000,000  of  pounds. 

There  has  been  an  increase  in  swine  since  1860,  principally  in  the  west. 

The  farm  crops  of  the  present  season,  with  some  exceptions,  have  been  more 
abundant  than  those  of  last  year.  The  wheat  crop,  for  three  years  compara- 
tively small,  has  been  generally  good,  with  a  large  acreage  and  a  moderate  yield. 
Including  the  southern  and  Pacific  States,  the  returns,  when  fully  complete,  will 
probably  show  a  total  aggregate  of  more  than  200,000,000  bushels. 

While  com  promised  a  large  yield,  with  an  increased  acreage,  there  were 
serious  local  losses,  principally  in  the  Ohio  valley,  which  will  tend  to  redace  the 
estimates. 

Cotton  is  yielding  better  than  last  year,  and  will  probably  produce  an  aggre- 
gate of  more  than  2,500,000  bales. 

For  estimates  of  the  principal  products  reference  is  made  to  the  statistical 
report. 

THE  DEPAETMENT  BTHLDINQ. 

The  new  building  for  the  acconmiodation  of  the  Department  was  not  contracted 
for  until  after  the  adjournment  of  -the  session  of  the  Congress  in  July  last,  in 
consequence  of  the  protracted  illness  and  subsequent  death  of  the  Commissioner. 
The  contract  was  awarded  to  the  lowest  bidder,  Francis  Gibbons,  jr.,  esq.,  of 
Baltimore,  with  whom  an  agreement  providing  for  the  furnishing  of  materials 
and  erection  of  a  building,  upon  the  plans  submitted  to  Congress,  and  upon  which 
the  appropriation  therefor  was  made,  was  duly  executed  on  the  2d  day  of  August, 
1867,  copies  of  which,  with  ample  security  for  the  performanee  of  the  same,  are 
on  file  in  the  Comptroller's  office,  Treasury  Department.  The  erection  of  the 
building  was  promptly  cemmenced  and  is  now  ready  for  the  rooi^and  proceeding 
with  entire  satisfaction  toward  completion.  The  promptness  and  energy  with 
which  the  contractor  has  thus  far  progressed  with  the  work  warrant  the  confident 
belief  that  it  will  be  completed  under  the  terms  of  the  contract  and  within  the 
appropriation  by  the  1st  day  of  March  next,  or  very  soon  thereafter. 

Further  appropriations  will  be  necessary  for  heating,  furnishing,  fixtures^  and 
grading  of  grounds  and  walks  around  the  building,  the  cost  of  which  has  been 
submitted  in  the  estimates  for  the  expenses  of  the  department  for  the  next  fiscal 
year,  and  will  be  duly  presented  to  Congress  for  consideration. 

There  has  been  paid  on  account  of  the  building,  upon  estimates  of  work  done 
and  materials  furnished,  $48,720  89.  The  remainder  of  the  appropriation  is 
applicable  to  the  payment  of  further  estimates,  and  the  10  per  cent,  reservationi 
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ander  the  contract,  npon  the  completion  of  the  work  5  and  I  have  no  reason  to 
donbt  that  it  will  bo  sufficient  for  those  purposes. 

FINANCES. 

The  declining  health  of  the  late  Commissioner  greatly  interfered  with  the  prompt 
rendering  of  his  quarterly  accounts  during  the  last  year  of  his  administration, 
none  having  been  rendered  for  that  period  until  after  I  had  assumed  control  of 
the  Department,  since  which  time  they  have  been  duly  submitted  to  the  proper 
accounting  officer  of  the  government.  In  the  settlement,  all  moneys  drawn  by 
him  from  the  Treasury  appear  to  be  accounted  for ;  but  during  the  several  years 
of  continual  appropriations  for  nearly  the  same  objects,  drafts  were  made  upon 
certain  items  of  appropriations,  and  paid  out  upon  others  in  amounts  beyond  the 
appropriations  to  these  objects,  and  in  order  to  a  proper  adjustment  jf  his  accoimts 
upon  the  books  of  the  Treasury  Department,  a  deficiency  appropriation  to  the 
amoont  of  $8,606  42  should  be  made. 

There  are  also,  in  addition  to  the  above,  various  unpaid  bills  for  seeds  and  other 
materials,  contracted  for  and  used  by  the  Department  during  his  administration, 
amounting  to  $35,392  33,  to  meet  which  the  appropriation  for  that  year  was 
iLadeqiiate,  and  for  which  a  further  deficiency  appropriation  should  bo  made.  A 
Bchednle  of  such  debts  has  been  submitted  to  the  honorable  Secretary  of  the 
Treasary  for  the  purpose  of  being  presented  to  Congress  in  the  usual  manner. 

The  appropriation  for  the  purchase  of  the  Glover  museum  was  promptly  applied 
to  that  object,  and  Mr.  Glover  has  duly  transferred  his  collection  to  the  govern- 
ment This  collection  continues  to  be  the  centre  of  attraction  to  all  visitors,  and 
its  usefulness  as  an  economic  museum  can  scarcely  be  overestimated.  Additions 
of  interesting  objects  continue  to  be  made,  all  sections  of  the  country  contribu- 
ting specimens  of  agricultural  products,  minerals,  and  manufactures,  or  whatever 
may»be  considered  useful  and  illustrative  of  the  growth  and  enterprise  of  the 
country. 

In  reference  to  the  present  financial  condition  of  the  Department,  there  has 
been  expended  out  of  the  appropriation  for  the  current  fiscal  year  $65,118,  leav- 
ing a  balance  of  $113,902  to  meet  the  demand  for  the  remainder  of  the  year, 
which  is  considered  sufficient  for  the  purpose. 

Respectfully  submitted, 

JOHN  W.  STOKES, 

Acting  Commissioner  qf  Agriculture, 
To  His  Excellency  Andrew  Johnson,  President, 
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WAsniXGTOX,  D.  C,  May  5,  1868. 

SiB:  Although  my  connection  with  the  department  of  agriculture  did  not 
cammence  until  near  the  close  of  1867,  when  the  operations  chronicled  in  the 
accompanying  reports  of  the  several  divisions  were  nearly  accomplished,  it 
i^pears  proper  in  presenting  this  annual  volume,*  to  refer  briefly  to  certain  visible 
indications  of  progress  in  agriculture,  and  to  record  my  views  of  the  great  prin- 
dples  underlying  such  advancement,  and  the  practical  means  of  the  greatest 
effidency  in  securing  it.  Among  these  indications  are  the  facts  of  production 
for  the  past  year,  comparing  favorably  ^nth  tliose  of  the  preceding  years,  and 
giving  evidence  of  the  blessing  of  Heaven  upon  the  industry  of  the  farmer,  and 
the  continuance  of  the  ancient .  promise  that  **  while  the  earth  rem aineth,  seed 
time  and  harvest  shall  not  cease.^* 

The  base  of  agricultural  operations,  within  the  last  few  year^  has  been  mate- 
rially enlarged  by  the  increased  area  of  land  brought  under  cultivation ;  and 
miich  breadth  of  tillage  has  been  rendered  possible  b}^  the  practical  applica- 
tion of  mechanical  science  in  farm  machinery,  while  in  limited  but  increasing 
degree  the  soil  in  cultivation  has  been  made  more  productive  through  the  scien- 
tific use  of  the  various  agencies  employed  in  fertilization.  By  such  means  in 
the  hands  of  intelligent,  thoughtl'ul,  and  earnest  men — a  class  yearly  becoming 
more  numerous  and  influential  in  the  practical  agriculture  of  this  countrj'-T-the 
strength  and  efliciency  of  this  foundation  interest  are  certainly  and  surely  finding 
development,  and  its  importance  as  a  competitive  branch  of  human  industry  is 
becoming  better  understood  and  more  (ully  appreciated. 

The  census  returns  of  1860  show  that  there  w^re  engaged  in  agricultural  pur- 
suits a  greater  number  of  persons  than  in  those  of  manufactures  and  com- 
merce combined  j  and  that  the  value  of  farming  lands  had  more  than  doubled 
vithin  the  preceding  ten  years.  It  has  become  the  wonder  of  the  world,  that, 
during  the  period  of  a  dcstnictive  civil  war,  the  demands  of  consumption  and 
waste  should  be  fully  met,  and  in  many  respects  a  steady  advancement  con- 
tinaed,  even  amid  circumstances  of  discouragement,  and  with  a  manifest  defi- 
ciency of  labor.  That  this  improvement  is  progressive  is  shown  by  careful 
estimates  of  the  production  of  1867,  which  present  an  aggregate  increase  of  10 


*  It  ia  my  iDteution  hereafter  to  secure  greater  promptness  in  the  publication  of  the  report — 
a  reform  beyond  my  power  to  initiate  in  the  idsne  of  this  volume,  for  which  no  preparation 
wag  made  npon  my  acceasion  to  the  office,  owing  to  the  death  of  the  former  ComxuVmcviMsi. 
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per  cent,  over  the  valuation  of  the  yield  of  1866,  and  by  the  suggestive  fact  that^ 
the  cotton  production  of  the  United  States  has  again  resumed  its  operation  at 
the  head  of  the  colton-growing  countries  of  the  globe. 

A  comparison  of  the  total  productions  of  the  more  important  staples,  as  retiuned 
by  the  census  of  1850  and  of  1860,  with  the  estimates  of  1867  for  the  same  pro- 
ducts, indicates  a  fair  progression,  under  the  adverse  circumstances  connected 
with  a  ci\il  war  which  devastated  one  section  and  withdrew  a  heavy  percentage 
of  agricultural  labor  from  the  other.  In  the  following  table,  which  makes  this 
exhibit,  the  items  of  com  and  potatoes  of  1867  are  unusually  small,  those  crops 
having  suffered  greater  injury  than  for  several  years  previous : 


Com. bushels. 

Wheat do... 

Rye do... 

Oats • do... 

Barley do... 

Buckwheat do... 

Potatoes.. do... 

Tobacco pounds. 

Hay -....tons. 

Cotton bales. 

Wool pounds. 


1850. 


592,071,104 

100,485,944 

14,188,813 

146, 584, 199 

5, 167, 015 

8, 956, 912 

65, 797, 896 

199, 752, 655 

13,838,642 

2, 445, 793 

52, 516, 959 


1860. 


838, 792, 740 
173, 104, 924 

21,101,380 
172,643,185 

15,825,898 

17,571,818 
111,148,867 
434.209,461 

19,083,896 
5, 38/,  052 

60, 264, 913 


1867. 


768, 320,  OOO 

217,870,400 
23, 490,  OOO 

275,093,000' 
25,727,000 
21,359,000 
67,783,000 

323,724,000 

26,277,000 

2,300,000 

112,000,000 


THOROUGH  DRAINING   AND  DEEP  CULTURE  THE  BASIS  OF  IMPROVEMENT  IS 

AGRICULTUI^. 

The  fact  is  patent  to  the  most  superficial  observation  that  the  total  sum  of  the 
vast  production  of  our  agriculturo  is  the  yield  of  an  average  depth  of  caLtiyati<m 
of  the  soil  not  exceeding  six  inches— comparatively  a  mere  film  of  the  earth's 
surface.  All  the  inorganic  matter  needed  by  plants,  and  all  other  elements  of 
their  nutrition  and  full  development  that  come  from  the  earth,  must  be  supplied 
within  this  limit,  while  all  the  soil  below  this  depth  is  unemployed  and  inert. 
The  roots  of  the  grains  and  grasses  do  not  ordinarily  extend  much  below  the 
•  depth  cultivated ;  and  the  average  of  this  in  our  country  is  insufficient  either  for 
protection  against  drought,  for  adequate  returns  for  the  labor  of  cultivation,  ot 
for  full  supplies  of  farm  products  for  national  consumption.  Wo  may  not  bo 
able  to  calculate  the  precise  amount  of  increase  in  production  due  to  an  addi- 
tional inch  in  depth  of  cultivation,  but  experiments  have  shown  that  in  many 
soils  it  bears,  relatively,  la  near  proportion  to  the  increase  in  depth  of  culture ; 
BO  that,  where  the  soil  is  now  worked  to  six  inches,  an  inch  greater  depth  of 
cultivation  would  give  nearly  one-sixth  more  production.  The  agricultural  pro- 
duce of  1867,  of  those  articles  which  would  be  influenced  by  depth  of  culture, 
has  a  total  value  of  at  least  $1,500,000,000.  Now,  an  increase  of  even  one- 
tenth  of  this  amount  by  an  additional  inch  of  culture  would  add  8150,000,000 
to  the  value  of  the  annual  agricultural  productions  of  the  country. 
•  An  erroneous  impxession  emts  relative  to  the  depth  to  which  the  roots  of  the 
cereals  and  clovers,  as  well  as  many  othw  plants,  will  descend  in  an  aerated  and 
he/ilthy  ml.    In  ravines  that  have  been  filled  with  surface  soil,  or  wherever  the 
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mould  is  of  suitable  textore  and  condition^  carrots  and  parsnips  a^  often  found 
of  a  length  of  ttree  feet  or  more  j  clover  roots  from  three  to  four  feet ;  and 
instances  have  been  given  of  still  greater  length  of  the  roots  of  wheat  and  oats. 
With  the  prevalent  mode  of  cultore,  in  very  compact  soils,  wheat  roots  are  so 
near  thesnrface  as  to  be  thrown  out  by  the  mechanical  displacement  of  freezing 
and  thawing,  and,  if  not  utterly  destroyed,  they  struggle  fruitlessly  to  pierce  the 
unbroken  subsoil,  packed,  perhaps,  by  the  tread  of  cattle  for  a  century,  and 
finally  yield  to  the  blasting  power  of  an  early  drought,  blighted,  shrivelled,  light, 
worthless  for  seed,  and  of  little  value  for  bread.     The  drill,  planting  the  seed 
firmly  in  the  earth  instead  of  scattering  it  on  the  surfisuse,  already  saves  half  the 
winter-killing  in  the  fields  where  it  is  used ;  and  deep  culture,  with  proper  drain 
age,  would  procure  exemption  from  most  of  the  remaining  liabilities,  and,  ordi- 
narily, from  all  danger  of  loss  from  drought.    The  advantage  of  additional  depth 
of  pulverization,  therefore,  would  often  be  far  greater  than  the  proportionate 
increase  of  depth,  and  the  profit  of  the  improvement  would  be  increased  in  cor- 
responding ratio.     In  this  country  the  average  yield  per  acre  of  one  of  the  prin- 
cipal staples,  wheat,  under  our  system  of  shallow  cultivation,  has  been  gradually 
lessened,  until  at  the  present  time  it  does  not  exceed  12  bushels  per  acre,  while 
EngUad,  with  her  deep  tillage  and  rotation  system,  has  raised  her  average  to 
28  bushels.     Estimating  our  wheat  area  at  18,000,000  of  acres,  and  allowing  an 
increase  of  16  bushels  per  acre  under  a  system  of  thorough  and  judicious  culti- 
vation, the  increased  production  would  amount  to    288,000,000  bushels;  and 
wheat  is  but  one  of  the  staples  to  be  benefited  by  such  improvement. 

Deep  cultivation  is  a  prime  necessity  of  root-oulture,  which  forms  the  basis 
of  English  agriculture,  and  enables  the  English  farmer  to  pay  annual  rents 
eqinvalent  to  the  fee-simple  value  of  our  farms.  The  growing  of  these  "green 
oops^  results  in  a  more  thorough  admixture  of  the  food-producing  elements  of  the 
BoQ  and  its  prompt  permeation  by  water  and  the  gases,  which  are  so  necessary 
to  plant-growth.  France,  following  in  our  footsteps,  or  we  in  hers,  in  at  least 
one  particular — the  want  of  a  proper  rotation  system — ^has  reduced  the  average 
yield  of  wheat  to  15  bushels.  The  single  fact  th&t,  while  England  has  two 
icres  in  ^' green  crops'^  for  every  acre  in  wheat,  France  has  three  acres  in  wheat 
tot  every  acre  in  green  crops,  and  iJmt  with  us  roots  are  scarcely  raised  as  a  farm 
crop,  explains  the  cause  of  the  great  discrepancy  in  the  yield  of  that  valuable 
cereal  in  these  countries. 

In  this  connection  I  desire  to  urge  upon  the  attentive  consideration  of  Ameri- 
can fanners  a  subject  of  vital  importance  to  the  whole  country — the  cultivation 
of  the  sngar-beet  and  the  manu£acture  of  its  sugar.  I  shall  refer  to  this  subject 
in  imother  division  of  this  report. 

A  feasible  plan  for  efiecting  this  reform  in  agricultural  practice,  by  which  12 
inches  might  be  thoroughly  pulverized  instead  of  six,  may  appear  difficult  to 
mdize,  but  it  is  far  less  so  than  many  results  of  invention  successfully  accom- 
plished, and  it  is  believed  that  the  ingenuity  of  our  countrymen  will  be  fully 
equal  to  the  undertaking  whenever  its  importaaoe  is  felt  and  proper  encourage- 
ment extended.  The  free  and  benefloent  institutions  under  which  we  live  are 
favorable  to  the  development  of  inventiye  genius,  as  shown  m  ti[ie  \v\&\.ot^  oi 
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patents ;  and  in  no  department  of  invention  is  there  greater  progress  at  the  pres> 
ent  time  than  in  that  of  agiiculture,  no  less  than  1,750  agricultural  patents 
having  been  issued  in  1867,  while  but  43  were  granted  in  1847. 

The  inventions  of  the  past  are  but  an  earnest  of  the  speedy  accomplishment 
of  tlio  great  want  of  the  present.  The  invention  of  the  cotton-gin  by  Whitney 
gave  an  impulse  to  the  production  of  a  valuable  staple  that  brought  wealth  to 
many  and  comfort  to  millions  of  human  beings.  The  discovery  of  Prof.  Henry, 
Jackson  and  of  Morse,  resulting  in  the  wonder-working  telegraph,  instantane- 
ously spanning  continents,  annihilating  space  and  time,  has  lengthened  life, 
measuring  it  by  what  it  can  accomplish.  The  persistent  and  unwearied  researches 
of  Goodyear,  in  bringing  the  manufacture  of  india-rubber  to  its  present  state  of 
perfection  and  adapting  it  to  the  supply  of  the  wants  of  so  large  a  number  of  the 
human  family,  may  be  largely  attributed  to  this  phj^sical  and  intellectual  firee- 
.  dom  with  which  our  country  is  blessed.  In  the  line  of  agricultural  invention,  by 
which  half  of  the  farmer's  labor  is  superseded,  the  reapers  and  mowers  of  Hus- 
sey  and  McCormick,  strengthened  by  improvements  resulting  from  the  ingenuity 
of  a  multitude  of  .others— the  horse-rake,  hay-fork,  and  a  coimtless  variety  of 
appliances  for  saving  labor — all  attest  the  capacity  of  American  invention,  and 
point  to  the  ultimate  certainty  of  a  better  and  cheaper  means  of  disintegrating 
and  pulverizing  the  soil  and  of  cultivating  the  growing  crops.  In  tho  benefits 
of  this  activity  of  agricultural  invention  the  plough  has  not  fully  participated. 
In  breaking  and  working  the  soil  in  preparation  for  a  crop,  improvement  has 
been  relatively  slow.  Essentially  the  same  plough^  the  same  power,  and  the  same 
depth  of  cultivation  have  been  continued  through  tho  period  of  these  important 
invention^.  It  cannot  be  supposed  that  tho  means  of  economically  doubling  the 
depth  of  present  culture  are  more  difficult  of  discovery  than  the  labors  of  inven 
tors  already  accomplished.  A  stimulus  to  efforts  in  this  dh-ection  has  been 
needed.  The  importance  of  the  subject  has  not  been  appreciated.  The  want 
has  not  been  felt.  Let  tho  idea  be  fully  realized  that  three  thousand  millions 
of  dollars  lie  buried  within  six  inches  of  the  present  depth  of  cultivation  of  the 
soil  of  this  country,  and  some  Whitney,  Goodyear,  Hussey,  or  McCormick  will 
devise  a  plan  of  rendering  it  available. 

STEAM-PLOUGHIXG. 

As  great  a  change  in  the  mode  of  cultivation  may  be  realized  through  the 
agency  of  steam  as  has  been  effected  in  travel,  or  in  carrying  the  products  of 
culture  to  market.  It  is  stated  that  there  are  already  3,000  steam-ploughs  at 
work  in  England,  some  of  them  with  stationary  engines  capable  of  driving  from 
three  to  six  ploughs  each,  and  doing  better  and  deeper  work  than  formerly,  with 
a  reduction  of  one-third  of  the  horses  and  one-half  of  the  laborers.  In  plough- 
ing, the  desideratum  sought  is  perfect  cultivation,  which  involves  such  prepara- 
tion of  the  soil  as  will  secure  the  rapid  growth,  complete  development,  and  fall 
maturity  of  the  various  crops  at  the  least  cost  in  proportion  to  the  results  attained. 
Tho  failure  in  thorough  pulverization  most  frequently  results  from  want  of  ade- 
quate power  in  hard  or  heavy  soils.  Insufficient  power  with  light  ploughs  break£ 
limperfectly  a  shallow  depth,  while  the  mighty  power  of  steam,  harnessed  to  pon- 
derous and  strong  implements  suited  to  the  various  purposes  of  breaking,  pulvcr- 
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am,  or  intermixing  soils,  accomplishes  all  the  results  of  a  superior  cnltivation 
ill  lejis  time  and  at  less  expense  than  by  any  other  method.  Sufficient  import- 
ance is  '  I wavs  attached  to  thorough  disinte^ation  and  mechanical  admix- 
tnre  of  u.  ;rious  ingredients  of  soils.  However  rich  these  may  bo  in  plant- 
iiKKJ,  vegetaton  will  starve  if  it  is  not  found  in  soluble  form,  or  not  in  contact 
uiih  the  delicate  root-fibres,  which  act  as  mouths  of  the  plant ;  and  its  solubility 
will  depend  upon  the  action  of  the  atmosphere,  heat,  and  consequent  chemical 
changes,  facilitated  by  loosening  and  mixing  the  earth,  which  supplies,  in  good 
part,  the  elements  of  growth.  In  this  steam-cultm*c  is  allied  to  spade-husbandry, 
producing  essentially  the  same  results,  aerating  to  a  great  depth,  giving  unob- 
structed com-se  to  the  most  delicafe  root-growth,  aiding  necessary  decomposition, 
promoting  rCv^omposition,  and  increasing  soluble  plant-food,  thus  protecting 
against  the  influence  of  drought  and  enlarging  wonderiiilly  the  capacity  of  the 
soil  for  production.  It  is  declared  by  an  agricultural  writer  that  a  team  of  four 
horses,  ploughing  a  furrow  10  inches  wide,  will  leave  200,00.0  foot-prints  on  an 
icre.  This  packing  of  the  subsoil  by  the  weight  of  horses  or  cattle  year  after 
year  is  a  source  of  mischief  that  few  have  properly  estimated,  but  which  maybe 
obviated  by  the  use  of  steam  in  cultivation. 

The  Viceroy  of  Egypt  is  said  to  have  in  operation  200  sets  of  steam-ploughing 
madiinery  of  the  largest  class,  by  means  of  which  the  recent  remarkable  increase 
in  Egyptian  cotton  production  has  been  attained  and  the  quality  of  the  fibre 
improved.  There  are  at  this  time  two  sets  of  English  steam-ploughing  machinery 
in  the  United  States,  one  in  Louisiana,  which  is  daily  in  successfid  use,  and  the 
other  in  Illinois,  of  which  I  have  no  definite  report.  By  the  plough  now  working 
in  Louisiana  eight  acres  of  ground  per  day  are  broken  up,  being  ploughed  14  inches 
deep  through  a  soil  of  unsurpassed  toughness ;  after  which  the  steam  cultivator 
is  used,  which  occupi^  a  place  between  a  large  harrow  and  a  subsoiler,  piercing 
the  ground  to  a  depth  of  16  to  18  inches,  and  operating  as  a  great  pulverizer. 
This  ploughing  is  accomplished  at  a  0ost  of  $2  25  per  acre ;  the  cultivator  pre- 
pAriug  12  acre .  per  day,  at  a  cost  of  about  81  50  per  acre.  In  England  it  is 
held,  upon  competent  authority,  that,  including  interest  on  the  investment, 
depreciation,  and  repairs,  the  average  yearly  cost  of  maintaining  a  set  of  steam- 
cultivating  machinery,  breaking  and  cultivating  2,000  acres  10  or  12  inches 
deep,  is  not  more  than  c£300,  or  three  shillings  (75  cents)  per  acre. 

In  the  report  of  the  commissioners  appointed  by  the  Royal  Agricultural  Soci- 
ety of  England  the  following  conclusions  are  given : 

The  commission  selected  140  farms,  embracing  66,000  acres,  probably  not  oue-third  of  the 
ttum-tilUd  area  of  the  kingdom. 

In  the  use  of  the  steam  plough  in  agriculture,  its  successful  results  depend  much  upon  the 
^^^gyt  vigilance,  and  skill  of  the  person  who  employs  it.  Here,  as  elsewhere,  success  is 
obtained  only  when  business  habits  arc  combined  with  scientific  principles. 

In  comparing  horse-labor  with  steam,  in  the  case  of  deep  loorkingf  there  is  no  doubt  about 
the  advantages  of  the  latter.  The  Marquis  of  Tweedsdale*s  great  plough,  worked  with  12 
borses,  got  over  about  half  an  acre  a  day.  The  seven-horse-power  engine  did  three  acres  a 
^7  to  the  same  depth.  • 

Not  only  has  the  yield  in  steam-worked  land  been  found  to  be  increased  four  bushels  per 
Acre,  bat  ita  market  value  has  increased  3<f.  per  bushel.    The  staple  is  deeper  and  better 
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mixed  with  subsoil,  and  produces  a  straw  stout  and  standing  erect.  The  root  crops  are  also 
better.  Work  is  done  not  only  with  greater  despatch,  but  with  greater  certainty.  It  was 
onco  difiicalt  to  say  when  four  teams  would  finish  a  20-acre  field,  but.with  steam  the  time  of 
Unishing  can  be  predicted  to  within  an  hour.  Upon  medium  and  heavy  soils  the  benefits 
obtained  by  steam-ploughing  are  undeniable.  A  culture  deeper  than  it  is  possible  for  horses 
to  effect,  works  a  highly  beneficial  influence  in  the  texture  of  the  soil,  imparts  additional 
efficiency  to  drainage,  augments  the  value  of  the  manure  applied,  and  brings  into  activity 
certain  latent  properties  of  the  soil  which  must  increase  its  fertility.  In  nearly  all  the  cases 
reported,  it  will  be  seen  that  the  expenses  of  cultivation  have  been  very  much  reduced,  and 
that  a  large  amount  of  produce  is  said  to  have  been  realized.  Another  perceptible  result,  to 
which  attention  was  frequently  drawn,  was  the  quickened  pace.  Not  only  are  the  operations 
themselves  better  done,  less  expensively  done,  but  all  kindred  and  collateral  movements 
have  imparted  to  them  a  speed  and  **  whir"  characteristic  of  steam.  Men  acquire  the  habit 
of  doing  the  day's  work  within  the  day,  and  not  of  leaving  it  for  the  morrow. 

Upon  the  great  question  between  a  stationary  or  a  headland-moving  engine,  or  between 
one  engine  and  two,  while  advantage  is  derived  from  employing  cheap,  light  tackle  for  a 
few  fundamental  operations,  greater  benefit  is  derived  from  a  more  powerful  apparatus  that 
can  drive  all  the  he&vj  tillage-work  on  the  farm.  Until  the  useless  and  encumbering  fences 
are  removed,  the  double-engine  system  is  the  best  for  farms  of  determinate  enclosures. 
While  on  dry  land  tho  benefits  of  steam  culture  are  great  enough  to  warrant  the  purchase  of 
a  single-engine  apparatus  on  a  comparatively  small  farm ,  small  occupants  must  in  general 
depend  upon  **  partnership"  or  the  *' hiring  system."  Partnership  has  been  found  to  work 
well  in  several  cases,  and  tho  *'  hiring  system,"  under  both  individual  and  partnership  pro- 
prietors, has  also  worked  well.  No  insuperable  difficulty  exists  about  drilling  agricultural 
laborers  to  manage  the  steam  machinery.  Many  other  points  might  be  added,  such  as  the 
cost  per  aero  being  demonstrated  to  be  of  less  consequence  than  the  saving  of  time ;  that 
clay  land  can  be  flat,  and  yet  dndn  well ;  that  the  annual  cost  of  steam-tillage  on  a  farm  is 
generally  less  than  that  of  the  horses  it  has  displaced ;  and  that  an  increase  of  produce,  ia 
some  instances  as  much  as  eight  Hushcls  per  acre,  has"  resulted  from  steam  cultivation. 

Tho  foregoing  conclusions  £iom  the  report  of  tho  commissioners  are  sufficient 
to  invite  greater  attention  to  this  interesting  subject  than  it  has  hitherto  claimed 
in  this  country.  Among  the  important  performances  of  this  powerful  machinery 
for  steam  culture  is  that  of  breaking  up  gi  crushing  the  softer  rock  or  stones  in 
tho  cultivated  lands  to  the  depth  of  12  or  15  inches  and  incorporating  them 
with  the  soil.  It  is  a  great  injury  to  a  close,  stiff  soil  to  remove  all  the  stonefi 
from  it.  Besides  the  loss  to  tho  soil  from  the  gradual  disintegration  of  the 
stones  or  rocks  thi'ough  the  action  of  frost  or  other  agencies,  their  mechanical 
influence  upon  the  soil — especially  when  reduced  to  small  size  and  mixed  with 
it  to  the  depth  of  12  to  15  inches — ^in  keeping  it  open,  facilitating  drainage,  and 
increasing  its  power  of  absorbing  air,  moisture,  and  the  gasses  which  afford 
nutrition  for  vegetation,  is,  to  a  high  degree,  favorable.  Many  years  ago  an 
able  article  was  published  in  an  English  periodical,  stating  that  a  turnpike  road, 
paved  with  stones  gathered  from  contiguous  grounds,  was  made  through  a  fertile 
district  of  that  country,  and  in  a  few  years  the  lands  from  w^hich  the  stones  had 
been  removed  on  each  side  of  the  road  became  greatly  detenorated,  while  those 
lands  subject  to  the  same  system  of  tillage,  at  a  greater  distance  from  tho  road, 
and  on  which  tho  stones  were  permitted  to  remain,  maintained  their  fertility. 
No  stones  should  be  removed  from  the  soil,  especially  a  tight  one,  except  such 
as  are  decidedly  in  the  way  of  cultivation  and  cannot  be  conveniently  broken 
up  and  their  parts  incorporated  with  the  soil.     In  prepariir.g  lamd  for  mowing, 
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all  small  sized  stones  should  be  sunk  into  the  soil,  rather  than  picked  np. 
Sacb  preparation  of  the  entire  cnltivated  soil  mnst  be  a  work  of  time,  but  the 
point  now  aimed  at  is  to  direct  intelligent  attention  to  the  subject  as  one  of  no 
small  importance  to  the  agricoltural  interest. 

SILK. 

•  It  slioald  be  the  aim  of  a  wise,  industrial  economy  to  encourage  the  gradual 
extension  of  the  various  interests  of  agriculture  until  everything  consumed  in 
the  oonntry,  to  the  growth  of  which  our  various  soils  and  climate  are  adapted; 
Eludl  be  produced  on  our  own  lands.  The  large  accession  to  the  number  of  free 
laborers  in  our  country,  and  the  rapidly-increasing  intelligence  and  skill  of  oui 
laboring  population,  together  with  the  unprecedented  immigration  of  the  embodi- 
ment of  hardy  industry  from  other  lands,  are  highly  calculated,  if  properly 
r^arded  and  directed,  to  give  an  accumulated  efficiency  to  agricultural  pursuits, 
and  to  render  the  present  an  auspicious  period  not  only  for  the  introduction  of 
machinery  into  departments  of  business  into  which  it  could  not  formerly  be 
extended,  but  also  for  employing  unskilled  labor  in  an  increased  variety  of  the 
porsoits  of  husbandry. 

Tbe  primary  wants  of  man  are  simply  food  and  dothing,  and  on  the  first 
dealing  and  settlement  of  a  country  the  pioneer  is  satisfied  with  coarse  materials 
for  both  these  purposes.     His  main  object  is  simply  the  support  of  himself  and 
hmly.    Roots,  fruits,  cereals,  milk,  meat,  and  wool  are  the  sum  of  his  wants. 
The  cow  and  sheep  deservedly  occupy  a  high  place  in  his  estimation.    Wise 
economy  and  industry  lead  !o  competency,  intelligence,  and  refinement,  and 
those  soon  demand  the  supply  of  new  wants.     Among  those  of  the  products  of 
agriculture  are  silk,  sugar,  and  wine,  to  the  profitable  production  of  which  por- 
tions of  our  extended  country,  with  its  great  variety  of  climate,  are  remarkably 
well  adapted. 

Attention  has  been  called  to  the  possibilities  of  American  silk  production  by 
Elliot  C.  Cowdin,  one  of  the  commissioners  of  the  Paris  Exposition,  by  the 
ifforts  of  Mr.  Frevost  and  others  in  California,  and  by  various  enterprises  else- 
where. 

The  culture  of  the  mulberry  tree  in  Vii*ginia  was  encouraged  by  James  I,  and 
the  coronation  robe  of  Charles  II  was  spun  from  Virginia  silk.  Silk  husbandry 
was  introduced  at  an  early  day  into  Louisiana,  and  a  state  robe  was  made  from 
Georgia  silk,  in  1735,  for  Queen  Caroline.  In  1749  the  export  of  cocoons  wafl 
1,000  pounds,  and  in  1766  it  had  reached  20,000  pounds.  Afterwards  a  decline 
resulted  from  the  withdrawal  of  the  government  bounty. 

Pennsylvania  and  New  Jersey  about  this  time  became  interested  in  the  busi- 
ness, and  Dr.  Franklin,  in  1770,  sent  seeds,  mulberry  ctittings,  and  silk- worms' 
eg^  for  distribution.  A  silk  manufactory  was  established  in  Philadelphia  in 
1771,  which  received  cocoons  for  several  years.  A  court  dress  of  silk,  from 
cocoons  of  Lancaster  county,  was  acknowledged  with  a  present  of  lands.  New 
Jersey  planted  mulberry  groves  extensively,  and  New  YoVk  made  similar  experi- 
ments. Cpnnecticut  and  Massachusetts  led  this  interest  in  the  eastern  States. 
The  revolutionary  war  put  an  end  to  all  these  enterprises. 


B  REPOlRT  OP   T^E   COMMISSIONER   OF   AGRICULTURE. 

In  the  reviv^al  of  industrv  at  the  commencement  of  this  centurv,  renewed 
effoi-ts  to  establish  the  silk  bnsiness  are  observed.     In  1819  five  tons  of  raw 
material  were  produced  in  Mansfield,   Connecticut.        In  1842  the  New  York 
State  prison,  at  Auburn,  produced  $13,000  worth  of  sowing  silk.     In  1840  the 
total  domestic  product  of  silk  was  60,000  pounds,  valued  at  8250,000  j  in  1844, 
400,000  pounds,  worth  $1,500,000  j  and  in  1850  only  14,673  pounds.     In  1860 
Connecticut,  New  Jersey,  Massachusetts^  Pennsylvania,  and  New  York  produced 
$5,000,000  worth  of  sewing  silk,  some  silk  stuffs,  ladies'  trimmings,  and  other 
goods.     Philadelphia  and  New  York  manufacture  about  $2,300,000  of  these 
articles  annually.     The  business,  in  all  its  branches,  has  greatly  increased  since 
1860.     Some  of  the  most  important  manufactories  are  located  in  Paterson,  New 
Jersey,  and  Hartford,  Manchester,  and   Mansfield,  Connecticut.      The  most 
encom-aging  field  for  this  enterprise  in  this  country  appears  to  bo  presented  in 
California  J  the  cocoons  from  that  State  were  among  the  finest  on  exhibition 
at  the  French  Exposition.     Great  interest  has  already  been  taken  in  the  silk 
enterprise,  and  a  rapid  extension  of  the  business  is  in  progress.    Experiments  in 
the  culture  of  the  tree  and  the  feeding  of  the  worms  have  been  so  favorable  as 
to  warrant  .the  belief  in  results  far  in  advance  of  anything  in  the  history  of  silk 
production.     In  the  dry,  pure,  and  equable  climate  of  this  State  the  leaf  of  the 
mulberry  secures  the  most  abundant  nom-ishment  and  the  most  perfect  texture 
and  fibre.    During  the  season  for  feeding  the  worms,  from  June  to  October,  there 
are  no  rains  to  wet  the  food,  no  sudden  changes  in  the  atmosphere  to  check  the 
growth  of  the  worms,  and  no  thunder-storms  to  benumb  or  kill  them ;  while  in 
all  other  countries  the  loss  from  these  causes  is  scarcely  ever  less  than  25  per 
cent.,  and  frequently  more  than  33  j  in  California  it  may  be  said  to  be  inappre- 
ciable. 

These  facts  waiTant  the  belief  that  the  present  condition  of  silk  cultivation  in 
this  country  is  well  deserving  the  attention  of  the  political  economist  and  the 
legislator. 

I  SUGAK. 

The  production  of  sugar  from  the  sugar-cane  has  long  been  an  important 
branch  of  agriculture  in  some  of  the  southern  States,  but  the  manufacture  of  the 
same  article  from  the  sugar  beet,  although  holding  a  high  inherent  competitive 
position,  has  not  been  developed,  as  a  business,  to  the  same  degree. 

The  present  depressed  condition  of  the  cane-sugar  interest  at  the  south  seems 
to  render  imperative  some  action  on  the  part  of  the  government  for  its  resuscita- 
tion ;  and  the  importance  of  encouraging  its  production  from  all  other  available 
sources  commends  itself  most  particularly  to  the  agriculturists  of  the  country. 
Our  present  annual  consumption  amounts  to  $60,000,000,  of  which  we  produce 
only  a  moiety.  The  domestic  production  in  1859,  as  returned  by  the  census,  was, 
of  cane  sugar,  230,982)000  pounds  j  of  maple,  40,120,205  pounds.  The  cane- 
sugar  interest,  though  advancing  slowly  from  its  depressed  condition  during  the 
war,  yielded  in  1867  not  exceeding  40,000,000  pounds.  Of  beet  sugar  there  was 
produced,  during  the  Idst  season,  by  the  establishment  at  Chatsworth,  IllinoiS| 
1,000,000  pounds.  Other  companies  have  been  formed  in  Illinois,  in  California, 
and  in  Wisconsin.  .^^. 
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When  we  consideT  the  enormous  outlays  upon  a  cane-sugar  plantation,  for  the 
necessary  buildings  and  machinery  for  its  manufacture,  reaching,  in  some  cases, 
$100,000,  and  that  this  is  only  required  to  be  in  operation  two  months  of  the 
twelve,  it  becomes  an  important  inquiry  how  the  manufacture  of  sugar  from  the 
two  substances  may  be  combined  to  advantage.  Chemical  analysis  of  sugar 
beet,  at  different  periods  of  its  growth,  by  Professor  Antisell,  the  chemist  of  the 
department,  shows  that  it  is  most  productive  of  saccharine  matter,  in  this  latitude, 
in  the  months  of  July  and  August,  or  during  the  prevalence  of  alternate  showers 
and  warm  sunshine.  In  Louisiana  the  beet  seed  may  be  sown  in  January ;  the 
beet  would  attain  its  greatest  perfection  in  April  and  May»  a  time  most  propitious 
for  that  climate.  The  machinery,  with  slight  additions  for  rasping  and  preparing 
the  loot,  may  then  be  put  into  operation  and  continued  upon  the  beet  until  the 
cano  is  ready  for  use,  and  again,  when  the  cane 'is  exhausted,  placed  upon  the 
dried  beet  for  the  remainder  of  the  year. 

As  an  indication  of  the  importance  of  the  manofiacture  of  beet-root  sugar  and 
ibe  pi^ent  status  of  the  business  in  this  country,  I  may  be  pardoned  for  repro- 
ducing a  portion  of  my  letter  in  response  to  a  call  from  the  Hon.  Mr.  CuUom, 
nember  of  Congress,  of  Illinois,  upon  this  subject : 

As  investigations  of  the  subject  are  now  in  progress  in  this  office,  including  original  anal- 
yses of  the  beet  at  different  periods  of  its  growth,  a  complete  history  of  the  enterprise  in 
this  eoDBtry,  and  a  synopsis  of  European  experience  and  its  results,  I  will  at  this  time  only 
gin  a  brief  view  of  the  importance  and  extent  of  the  beet-sugar  business  in  its  present 
status. 

Withoat  government  encouragement  at  the  outset  it  might  not  now  be  numbered  among 
Utt  indnstries  which  bless  the  world.  When  the  first  Bonaparte  fostered  the  art  of  extracting 
ragar  from  this  garden  vegetable  as  a  practical  matter,  the  po*ssibility  of  obtaining  a  good 
article  had  long  previously  been  demonstrated  by  chemists ;  it  only  remained  to  be  shown 
tbt  the  manufacture  could  be  conducted  wifeh  profit  on  a  large  scale.  His  object  was  to 
exdade  from  his  empire  the  sugar  of  British  colonies,  the  price  of  which  was  then  four  or 
fivte  francs  per  pound.  A  prize  of  1,000,060  francs  was  offered  by  the  French  government  for 
tile  most  successful  method  of  obtainhig  a  supply  of  indigenous  sugar.  It  was  soon  evident 
that  such  a  supply  must  be  furnished  from  the  beet  root. 

In  Poland  also,  in  1812,  government  loans  and  exemption  from  conscription,  in  aid  of  the 
t&teqprise,  were  freely  offered.  In  fact,  the  principal  governments  of  continental  Europe  vied 
with  each  other  in  perfecting  and  extending  the  new  business. 

A  manufactory  of  beet  sugar  was  in  successful  operation  in  Silesia  as  early  as  1805,  and 
in  France  repeated  experiments  were  undertaken  a  few  years  later.  Up  to  1818  no  very 
larked  or  rapid  progress  was  made,  though  the  business  was  constantly  extended. 

In  1839  the  manufacture,  already  established  upon  a  solid  footing,  embraced  the  operations 
of  268  factories  in  France,  Germany,  Sweden,  and  Russia.  In  1848  France  alone  had  294, 
Pmasia  346,  and  Russia  425.  The  present  number  of  factories  in  Franco  (according  to  De 
Keomann)  is  449  *,  many  of  them  are  far  more  extensive  than  those  of  former  days,  and  14 
of  the  number  have  been  established  during  the  past  year.  At  the  Ist  of  January,  1868, 
3,173  refineries  of  beet-root  sugar  were  reported  as  in  operation  in  Europe. 

The  total  product  in  1828  is  stated  to  have  been  7,000  tons ;  in  1851, 180,000  tons ;  and  in  ' 
1867  the  enormous  quantity  of  663,000  tons,  or  1,485,120,000  pounds,  worth  $100,000,000, 
or  about  seven  cents  per  pound. 

Sixteen  years  ago  France  was  able  to  manufacture  half  of  her  total  consumption  of  sugar, 
«  60,000  tons ;  and  Belgium,  consuming  14,000  tons,  imported  in  1851  but  4,000  tons.  Qer- 
Bunj,  at  the  same  date,  produced  43,000  tons,  Austria  15,000,  and  Russia  35,000  tons,  the 
^•tter  coontry  also  importing  at  that  time  50,000  tons  of  sugar  in  addition  to  the  home  pro- 
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duct.    The  total  manafacture  of  Europe,  as  stated  abore,  has  been  almost  qaadmpled  sinee 

that  date,  and  cane  sugar,  in  several  of  those  states,  is  now  scarcely  known. 

The  amount  manufactured  in  France  during  the  three  months  ending  November  30, 1867, 
was  120,553  tons— 18,613  more  than  was  made  in  the  same  period  of  the  previous  year. 

During  the  past  year  15,000  tons  of  raw  beet  sugar  have  been  imported  into  London, 
yielding  customs  revenue  to  the  amount  of  £159,883,  or  more  than  three-quarten  of  a  mil- 
lion of  dollars.  An  English  sugar  refiner,  who  uses  300  tons  of  raw  beet  lugar  per  week, 
now  offers  18  shillings  ($4  50)  per  ton  for  6,000  tons  of  English  sugar  beet 

The  product  of  beets  per  acre  is  from  14  to  15  tons  in  France  and  Belgium.  Enormous 
crops  have  occasionally  been  reported.  The  English  Gardener's  Chronicle  contains  the 
statement  of  M.  de  Gasparin,  of  27  tons  seven  himdred-weight  grown  upon  39  perches  16 
square  yards,  or  nearly  110  tons  per  acre.  He  sowed  the  seed  under  glass,  transplanted 
plants  in  April,  hoed  repeatedly,  and  irrigated  every  two  weeks* 

A  ton  of  beets  yields  about  100  pounds  of  raw  sugar.  At  first  the  proportion  of  sugar 
obtained  was  but  three  per  cent. ;  it  was  increased  to  six  and  even  to  seven  and  a  half  per 
cent.  • 

The  beet  cake  for  feeding  purposes,  the  molasses,  alcohol,  and  other  products  obtidned, 
greatly  increase  the  aggregate  which  makes  the  total  value  of  this  branch  of  industry.  Beet- 
sugar  districts  become  so  enriched  that  far  greater  amounts  of  the  cereals  and  other  prodoeli 
of  agriculture  are  obtained  than  before  beet  factories  were  known. 

The  growing  of  the  beet  requires  rotation,  as  well  as  thorough  culture  and  careful  weeding. 
It  would  therefore  be  a  boon  of  untold  value  to  .our  wheat-producing  districts  of  the  West, 
which  are  decreasing  year  by^year  in  returns  for  labor  expended,  from  these  causes  and  the 
additional  neglect  of  stock-growing. 

A  promising  beginning  in  beet-sugar  making  has  been  commenced  in  Chatsworth,  Hlinois, 
and  fine  samples  of  its  sugar  may  bo  seen  in  the  museum  of  this  department.  A  history  of 
this  enterprise  will  hereafter  bo  given.  It  has,  of  course,  met  with  difficulties,  surrounded 
by  new  circumstances,  with  high  rates  of  labor  and  interest  on  money — which  will  all,  I 
have  no  doubt,  be  eventnallj]  overcome.  Many  individuals  and  companies  stand  ready  to 
engage  in  the  business  when  its  success  upon  our  soil  is  fully  demonstrated.  Then  in  the 
West,  as  in  Europe,  floiuishing  towns  and  villages  will  spring  up  upon  prairies  that  ore  now 
without  population  or  improvements,  and  an  impetus  will  be  given  to  all  other  business  by 
the  successful  manufacture  of  a  raw  product  takei\  from  acyacent  fields,  involving  the  cap* 
ply  of  an  imperative  want  of  every  class  of  our  people. 

Auotlier  feature  of  the  basinees  is  worthy  of  attention.  The  production  of 
the  sugar  beet  by  farmers,  for  sale  in  a  dried  state  to  mannfaotnrers  of  sugar, 
may  be  made  to  yield  an  immense  revenue  to  rural  industry.  The  beets  are  cut 
in  small  pieces^  after  washing,  and  dried  by  artificial  heat,  by  which  process  from 
80  to  84  per  cent,  of  their  weight  is  expelled,  leaving  a  residue  containing  66 
per  cent,  or  more  of  sugar,  which  is  extracted  by  infusion,  often  after  months  of 
delay  and  transportation  to  distant  factories.  A  specimen  of  this  dried  beet  can 
be  seen  in  this  department,  made  by  Thomas  Gennert,  of  Chatsworth,  Illinois, 
who  claims  about  80  per  cent,  of  sugar  in  it.  As  an  illustration  of  the  extent 
of  such  a  business,  a  record  may  be  cited  of  an  establishment  for  obtaining  sogar 
by  infusion  of  dried  beet,  at  Waghausel,  near  Carlsruhe,  in  the  duchy  of  Baden, 
•  in  which  3,000  people  were  employed,  a  capital  of  80,000,000  francs  (or 
816,000,000)  used,  and  12  acres  of  land  covered  with  buildings. 

The  large  and  increasing  quantities  of  sugar  and  molasses  required  for  ooq- 
sumption  in  this  country,  and  the  amount  of  money  paid  for  foreign  labor  in  its 
production,  can  be  appreciated  by  a  glance  at  the  following  statement  of  imports 
for  five  years,  which  is  in  addition  to  a  smalj  domestic  product  of  cane,  maple. 
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and  other  sagars,  and  large  qaantities  of  sorghnm  Biraps ;  a  small  amonnt^  also, 
bv  indirect  trade,  is  not  included,  on  account  of  incompleteness  in  the  official 
statements  of  imports : 


Year. 


1^ 
1863 
Jd64, 
1865 
1806 


Sugar. 


Pounds. 


557, 137, 529 
518,594,861 
632^230,247 
608, 855, 989 
977, 885, 449 


Dollars. 


20, 357, 090 
19,082,017 
29, 660, 076 
25, 248, 299 
39, 595, 677 


Sirup  and  molasses. 


Gallons. 


25,157,280 
31,206,986 
33,571,230 
43, 309, 003 
47,768,348 


Dollars. 


3,427,813 
4,732,378 
7,256,064 
7,471,467 
7,227,351 


Here  is  a  total  of  $133,943,159,  gold  value,  paid  for  foreign  sugar  in  five 
years,  and  $30,115,073  for  the  molasses,  an  average  of  about  $33,000,000  per 
year,  and  more  than  $50,000,000  in  currency,  the  most  of  which,  if  not  all, 
should  be  retained  at  home.  In  view  of  the  great  success  of  the  business  in 
Europe,  the  American  people  owe  to  the  world's  estimate  of  American  enterprise 
a  detenniued  and  persistent  effort  for  its  establishment  here.  I  see  no  reason  to 
despair  of  its  complete  accomplishment,  and  shall  therefore  deem  it  a  duty  to 
eDooQiage  and  forward  this  result  so  far  as  official  means  and  opportunities  may 
penoit,  and  I. would  respectfully  call  the  attention  of  Congress  to  the  importance 
of  practical  investigations  among  the  factories  of  Europe,  tending  to  exhibit 
eepecially  the  comparative  economy  of  process  of  manufacture,  and  to  show  how 
the  peculiar  difficulties  attending  the  experiment  here  may  be  overcome. 

The  report  of  Professor  Antisell,  chemist  of  this  department,  will  command 
special  attention  for  its  analytical  research.  It  brings  out  several  important 
iacts  relative  to  the  sugar  beet.  It  should  be  borne  in  mind  that  the  beets 
1^  which  he  experimented  give  no  adequate  test  as  to  the  percentage  of  sugar 
in  the  beet  raised  in  this  country,  as  they  were  grown  6n  land  highly  manured 
od  oihermso  in  unsuitable  condition  for  a  fair  experiment;  but  this  percentage, 
tt  exhibited  at  different  periods  of  its  growth,  and  under  different  influences,  is 
iiteresting  and  deserves  special  attention. 

K£W  FIBRES. 

There  are  other  subjects  which  begin  to  attract  the  attention  of  the  enhghtened 
agricQlturist,  and  which  may  sooner  or  later  take  their  position  among  the  pro- 
ductive interests  of  the  country.  Prominent  among  them  may  be  named  the 
Angora  goat  and  the  Ramie  plant,  the  former  producing  a  fleece  of  unsurpassed  . 
fineness,  from  which  for  centuries  Asiatic  nations  have  manufactured  valuable 
{abrics,  commanding  fabulous  prices,  in  some  cases  nearly  their  weight  in  gold, 
the  latter  a  fibre,  coming  in  between  the  silk  and  linen,  partaking  to  some  extent 
of  the  characteristic  of  both.  Of  this  fibre  the  Chinese  have  made  from  time 
immemorial  their  unique  and  cool  summer  dresses,  equalling  in  many  instances 
4e  finest  linen  productions.    Both  have  been  thoroughly  acclimated  in  this  coun- 
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try,  tho  goat  finding  a  genial  climate  in  middle  and  western  Virginia  and  East 
Tennessee,  and  the  Ramie  plant  its  proper  conditions  for  snccessfol  growth  all 
over  the  south.  These  fibres  await  the  capital  and  the  skilled  workman  to 
develop  their  manufacture.  It  is  hoped  they  may  become  valuable  adjuncts  to 
our  fibre-producing  resources.  The  department  has  taken  great  pains  to  elicit 
information  upon  these  important  interests  which  will  be  found  among  the  other 
valuable  matter  comprised  in  tho  volume  now  presented  to  the  public. 

GRAPE   CULTURE   AXD  WINE. 

Several  very  valuable  essays  upon  these  subjects  will  be  found  in  this  volume, 
including  the  Report  of  the  American  Gommissi'oner  at  the  Paris  Exposition, 
which  has  been  reproduced  from  our  monthly  report  of  March ;  also  an  article 
upon  the  vnne  manufacture  in  this  country  by  Husman,  of  Missouri.  The  con- 
sideration whicH  these  topics  have  heretofore  received  in  reports  of  this  Depart- 
ment renders  it  unnecessary  to  say  more  than  to  urge  the  vigilant  attention  of  the 
whole  nation  to  the  advancement  of  these  leading  productive  interests  of  agri- 
calture. 

SOtJTHBEN  AGRICULTURE. 

It  is  gratifying  to  note,  amid  the  discouragements  attending  the  loss  of  prop- 
erty, the  destruction  of  the  prevalent  labor-system  and  political  disturbances  of 
the  day,  a  marked  change  in  the  aspects  of  southern  agriculture  arising  from 
more  correct  views  of  the  dignity  of  labor,  an  acknowledgment  of  the  sources 
of  true  independence,  a  disposition  to  practice  a  more  thorough  culture,  decided 
progress  in  the  use  of  fertilizers,  a  tendency  to  a  greater  production  of  bread- 
stufis  and  meats  for  home  consumption,  and  a  general  diversification  of  rural 
industry.  These  evidences  are  neither  isolated  nor  few ;  they  begin  to  pervade 
all  classes — ^the  once  opulent  proprietor,  the  poorer  white  population,  and  the 
ignorant  freedman.  There  are  yet  discouragements  to  encounter,  prejudices  to 
dissipate,  and  ignorance  of  the  poorer  classes  to  enlighten,  before  a  regenerated 
agriculture  shall  bless  'the  land  and  enrich  the  people.  This  region  is  rich  in 
fertilizing  material,  obtainable  at  a  trifling  cost,  and  especially  adapted  to  the 
wants  of  the  soil ;  its  resources  in  marls  are  inexhaustible.  These  deposits  are 
found  in  the  tide-water  section,  from  Delaware  to  Florida,  lying  near  the  sarfetoe, 
sometimes  fonning  the  subsoil,  and  susceptible  of  easy  admixture  with  the  sur- 
face earth.  The  extended  system  of  bays  and  estuaries,  for  which  the  Atlantic 
coast  is  remarkable,  affords  cheap  water  carriage  by  which  this  fertilizer  may  be 
brought  at  a  nominal  cost  to  millions  of  acres  of  valuable  farming  lands. 
Analysis  of  these  marls,  by  the  chemist  of  thb  department,  has  confirmed  the 
estimate  of  their  value  which  farmers  have  repeatedly  attested  in  their  practical 
experience.  A  recent  discovery  of  a  deposit  of  mineral  phosphate  of  immense 
extent  in  South  Carolina  promises  important  aid  in  the  regeneration  of  southern 
agriculture.  Other  local  sources  of  fertilization  exist,  as  fish,  seaweed,  mnok, 
pine  straw,  cotton  seed,  refuse,  &;c.,  which  will  contribute  largely  to  the  same 
beneficent  result. 

The  cotton  interest,  of  late  so  much  depressed;  is  again  attaining  large  pxopor- 
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*  dons.    Great  Britain,  the  largest  consumer  of  cotton  in  the  world,  imported  in 
1860  3,600,000  bales,  of  which  2,580,000  were  obtained  in  the  United  States, 
more  tbaif  three-fonrths  of  the  nnmber  of  bales  and  more  than  four-fifths  of  the 
total  weight     In  1862,  by  reason  of  the  civil  war,  the  receipts  from  the  United 
States  were  bnt  72,000  bales,  or  one-twentieth  of  the  total  nnmber  imported, 
while  £gjpt  had  made  an  increase  of  nearly  one-fourth  ^  Bengal  of  one- third, 
and  India  of  almost  one  hundred  per  cent,  in  two  years.     Since  1862  India  has 
oearlj  doubled  her  ^ipments  of  that  date ;   Egypt  made  nearly  a  three-fold 
'inoease  from  1862  to  1865,  and  then  commenced  a  rapid  retrograde ;  and  Brazil 
lias  shown  a  continued  increase  and  an  aggregate  four  times  as  large  as  the  fig- 
ares  for  1860.    The  increase  firom  minimum  of  the  United  States  receipts  in 
1862  was  regular  and  rapid  during  the  years  of  the  war,  and,  since  1865,  has 
been  wonderfully  accelerated,  until,  in  1867,  this  country  takes  its  former  place 
at  the.  head  of  the  list  in  the  cotton  supplies  of  Great  Britain,  furnishing 
528,162,096  pounds,  while  the  British  East  Indies  yield  498,317,008  pounds. 
Although  the  shipments  from  this  country  do  not  equal  those  immediately  pre- 
ceding the  war,  it  is  worthy  of  remark  that  those  sent  to  Great  Britain  are  equiv- 
alent to  nearly  five-sixths  of  the  total  British  imports  in  1850.     The  complaints 
d  planters  during  the  past  three  years  that  the  days  of  cotton  production  were 
over,  were   the   natural  efiect  of  discouragement  and  despondency;  yet  how 
baseless  and  unreliable  they  proved  as  a  prediction  may  be  seen  by  comparing 
with  the  figures  for  1860,  those  for  1850  on  one  side,  and  those  for  1867  on  the 
other,  hy  which  it  appears  that  the  recuperation  from  1865  is  far  more  rapid 
than  the  increase  firom  1850. 


. 

1850. 

1860. 

1867. 

« 

Unitad  States pounds.. 

Other  countries do 

493,153,112 
170,423,749 

1,115,890,608 
275, 048, 144 

528, 162, 096 
634, 374, 816 

Total - 

663, 576, 861 

• 

1,39P,938,752 

1,162,536,912 

As  the  shipments  to  Great  Britain  were  135,832,480  pounds  in  1865,  and 
^28,162,096  pounds  in  1867,  the  increase  has  been  140  per  centum  per  annum 
igainst  12  per  centum  per  annum  firom  1850  to  1860.  The  trade  for  the  first 
quarter  of  1868  has  been  still  more  encouraging,  this  country  having  shipped 
nH)re  than  two-thirds  of  the  total  British  receipts,  against  one-half  for  the  same 
period  of  1866  and  1867,  increasing  in  one  year  from  999,403  hundred-weights 
to  1,681,830  hundred-weights. 

DEPARTMENT  OPERATIONS. 

The  operations  of  the  several  divisions  of  the  department  for  the  cunront 
year  are  detailed  in  the  several  reports  of  division  officers,  which  reports  will 
indicate,  in  some  degree,  the  character  and  extent  of  the  researches  and  labors 
of  those  branches  of  this  office.  The  papers  accompanying  will  be  found  to 
contam  the  results  of  important  statistical  and  other  investigations  and  collec- 
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tions  undertaken  by  the  department  upon  topics  of  present  manifest  value  and 
importance.  It  is  my  desire  to  make  this  atmual  publication  not  only  essentially 
valuable,  but  also  more  truly  a  report  of  official  operations.  • 

I  have  made  essential  changes  in '  the  mode  and  matter  of  tho  seed  distribu- 
tion, and  have  abolished  the  experimental  farm,  from  necessity,  the  grounds 
having  been  taken  for  the  site  of  the  department  buildings,  as  well  as  from  choice, 
the  area  being  quite  too  small  for  any  practical  purpose  in  testing  farm  seeds. 

The  seed  distribution  of  the  year,  to  November,  1867,  amounted  to  1,426,637 
papers.    Of  this  number  352,000  were  distributed  through  members  of  Gon^ ' 
gress  J  88,482  through  agricultural  and  horticultuhil  organizations  -,  164,953  to 
statistical  correspondents  ]  299,975  to  individuals ;  and  521, 227  to  the  southern 
States,  under  special  appropriation. 

The  number  of  plants  distributed  from  the  experimental  and  propagatmg 
gardens,  from  January  1st  to  May  6th,  1867,  was  42,123. 

The  building  in  process  of  erection  for  the  use  of  the  department  was  placed 
under  contract  on  August  2d,  1867,  in  accordance  with  the  provisions  of  law 
authorizing  appropriation  for  the  purpose.  The  contract  was  awarded  to  Francis 
Gibbons,  junior,  of  Baltimore.  Up  to  the  date  of  my  accession  to  the  office  of 
Commissioner,  the  payments  under  that  appropriation  were  $48,720  89.  The 
building  is  now  nearly  finished,  and  will  be  ready  for  occupancy  by  the  1st  of 
September,  1868. 

FINANCES. 

The  following  condensed  statement  represents  the  fbancial  condition  of  the 
department,  December  4th,  1867,  the  date  of  my  entry  upon  the  duties  of 
Commissioner,  with  the  amount  disbursed  from  January  4th  to  the  31st  inclu- 
sive, and  the  balance  unexpended  of  the  appropriation  for  the  fiscal  year  end 
ing  June  30th,  1868  : 

Compensation  of  Commissioner  and  clerks : 

Amoont  unexpended  Decezpber  4,  1867 (25, 142  27 

Amount  disbursed  from  4th  to  3l8t  December,  1867,  (less  United  States  revenue 
tax) 3,090  54 

Amount  unexpended  Januaxy  1,  1868 22,051  73 


s 


Contingencies,  stationery,  freight,  fuel,  lights,  &c: 

Amount  unexpended  December  4, 1867 tO,940  59 

Amount  disbursed  from  4tb  to  31st  December,  1867 ,..  106  23 

Amount  unexpended  January  1,  1868 9,834  36 

Collecting  agricultural  statistics : 

Amount  unexpended  December  4, 1867 t7,549  14 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  rov- 

enue  tax) 6^3  37 

Amount  unexpended  January  1,  1668 6,925  77 
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Porcbase  and  distribation  of  seeds : 

Amoont  unexpended  December  4, 1867 38,873  % 

Amoant  disbursed  from  4th  to  31st  December,  1667 4, 373  73* 

Amonnt  nnczpendcd  January  1,  1868 34,505  23 

Soperintendent  and  clerks  in  seed-room : 

Amoont  nnezpended  December  4, 1867 $4,361  42 

Anoont  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  rcv- 
emietax) 438  05 

Amount  unexpended  January  1,  1868 ^ 3,923  37 

Propagating  and  distributing  plants^  cuttings,  &c.: 

AmoiDt  miexpended  December  4, 1867 (7,729  25 

Aooont  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  rev- 
eauetix) 1,167  72 

Amount  unexpended  January  1,  1868...* ,.... 6,561  53 

Experimental  &rm.  Reservation  No.  2 : 

ABomianezpended  December  4, 1867 $3,730  46 

AnoBBi  disbursed  £rom  4th  to  31st  December,  1867,  (less  United  Slates  rev- 

eaaetax) 408  24 


Amount  unexpended  January  1, 1868..... .r......» 3,322,22 

Erection  of  a  Department  of  Agriculture : 

Amomit  unexpended  December  4, 1867 $51,092  61 

Aoooot  disbursed  from  4th  to  31st  December,  1867 7,725  81 

Amount  unexpended  January  1,  1868 43,366  80 

Total  amoant  unexpended  December  4,  1867 $148,424  70 

Ibtel  amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States 

iwenue  tax) 17,933  69 

Total  amount  unexpended  January  1 ,  1868 130, 491  01 

In  conclusion,  I  would  call  upon  men  of  thought  and  action,  who  are  so  zeal-  * 
0U8  and  active  in  promoting  agricultural  progress,  to  continue  their  labors,  indi- 
vidual atd  in  co-operation  with  organized  societies  and  with  this  Department, 
QQtil  the  country  shall  teem  with  abundance  and  the  tillers  of  the  soil  shall 
ittain  a  high  condition  of  independence  and  intelligence. 

HORACE  CAPRON, 

Commissioner  qf  Agricidture, 

His  Excellency  Andrew  Jonysoy,  President 
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The  following  special  report,  in  response  to  a  resolution  of  the  House  of  Rep- 
resentatives, presents  the  views  of  the  Commissioner  upon  the  internal  economy 
of  the  Department : 

Department  of  AGBiCTjLTurvE; 

Washington^  D,  C,  January  13,  1868. 

Sir  :  In  conformity  with  the  resolution  adopted  by  the  House  of  Representa- 
tives on  the  9th  ultimo,  viz :  "  Besolvedj  That  the  Commissioner  of  Agriculture 
be  instructed  to  report  to  this  house  the  condition  of  the  Department  of  Agri- 
culture, and  what  legislation  is  necessary  to  enable  him  to  so  reorganize  the 
department  as  to  place  it  upon  a  footing  commensurate  with  the  vast  interests 
committed  to  its  charge,"  the  Commissioner  respectfully  submits  his  report 
thereupon. 

The  great  importance  of  the  interests  involved  in  this  department  causes  me 
to  approach  my  reply  to  the  resolution  with  feelings  of  weighty  responsibility. 
With  the  agricultural  interests  all  others  of  our  country  are  immediately  con- 
nected. In  its  prosperity  and  its  embarrassments  the  different  departments  of 
business  more  of  less  share. 

Besides  the  fact  (which,  though  so  patent  to  obser\^ation,  is  liable  to  be  over- 
looked, and  requires  to  be  frequently  pressed  upon  our  notice)  that  not  only  the 
whole  of  mankind,  but  all  animated  existence,  are  entirely  dependent  upon  the 
soil  for  their  life  and  support,  and  mostly  upon  the  growth  of  the  latest  season, 
many  of  the  fabrics  of  industry,  as  cotton,  wool,  silk,  leather,  sugar,  &c.,  have 
the  origin  of  their  supply  in  the  soil.  Hence,  the  more  productive  a  soil  can 
be  made,  the  more  abundant  is  food  and  the  greater  the  supply  of  those  materials 
upon  which  so  large  an  amount  of  human  industry  is  employed,  resulting  in 
untold  additions  to  the  comforts  and  conveniences  of  the  human  family.  The 
great  object  of  this  department,  in  accordance  with  the  true  principles  of  politi- 
cal economy,  is,  therefore,  to  arrive  at  a  knowledge  of  practical  means  and  pur- 
poses by  which  the  greatest  amount  of  the  most  valuable  products  can  be  con- 
tinuously produced  with  the  least  amount  of  labor  and  expense,  and  thus  adding  in 
the  greatest  degree  to  the  wealth  of  the  country.  To  this  end  my  humble  efiSrts 
shall  be  directed.  The  immense  capital  invested  in  the  varied  agricultural  pur- 
suits, and  the  great  proportion  of  tlie  population  engaged  in  that  interesting 
employment,  render  necessary  the  closest  attention  that  can  bo  given,  to  add  to 
the  incomes  of  that  capital  and  to  the  efficiency  of  the  labor  of  that  population. 

By  the  census  of  1860,  the  whole  number  of  persons  in  the  United  States 
engaged  at  that  time  in  manufactures  and  kindred  branches  was  2,017,653,  and 
of  those  engaged  in  commerce  and  connected  pursuits,  757,773 ;  while  the  num- 
ber engaged  in  agricultural  operations  was  3,381,583,  exceeding  the  cymbined 
number  engaged  in  both  the  other  pursuits  by  over  600,000. 

The  cash  value  of  the  farms  in  1850,  as  given  in  the  census,  was  $3,271,575,426, 
and  in  1860,  $6,650,872,507,  the  value  being  more  than  doubled  in  the  inter- 
vening decade.  As  remarked  of  the  fanners  by  Mr.  Enfield,  in  his  valuable 
treatise  on  Indian  corn,  *^  their  numbers  are  rapidly  increasing,  and  their 
achievements  do  not  flag.  The  annual  fruits  of  their  industry  have  reached  a 
prominence  and  magnitude  everj^where  seen  and  felt,  and  everywhere  acknowl- 
edged to  be  without  a  parallel.    American  husbandry  has  made  its  mark  in  the 
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world,  not  only  by  the  mtrinsio  value,  bat  equally  by  the  quantities  of  its  pro- 
ducts. The  unexampled  amounts  of  grain  and  provisions  which  it  has  annually 
poured  into  the  channels  of  commerce  have  justly  challenged  the  attention  and 
the  amazement  of  mankind." 

Such  is  a  slight  view  of  the  interests  to  be  guarded  and  promoted  by  the 
derartment  which  has  been  intrusted  to  my  charge. 

This  department  has  been  comparativelv  recently  instituted.  The  act  of 
Congrefls  for  its  establishment,  a  copy  of  which  I  have  prefixed  to  this  report, 
was  approved  May  15,  1862.  It  could  not  reasonably  be  expected  that  a  new 
insdtation,  of  very  important  and  extensive  operations,  could  spring  into  exist- 
ence entirely  perfect.  Errors  of  judgment  attach  to  humanity ;  and  sometimes 
feuldes  exist  that  permit  us  to  be  swayed  from  following  our  better  judgment 
by  ontside  pressure,  by  policy,  and  by  other  influences.  While,  therefore,  it 
maybe  admitted  that  the  department  has  accomplished  much  good  for  the 
coontiy,  in  collecting  and  distributing  valuable  information  on  agricultural  sub- 
jectSy  and  awakening  an  increased  interest  in  the  important  subjects  intrusted 
to  its  vigilant  regard,  it  becomes  a  serious  and  important  consideration  and 
inquiry  now,  in  view  of  all  the  past  facts,  and  with  the  experience  we  are  in 
possession  of,  whether  the  department  has  done  all  the  good  it  is  capable  of 
aoeomplishin^,  and  whether  changes  cannot  be  inaugurated  in  its  practical  work- 
ing which  wul  render  it  more  efficient  in  promoting  the  vast  interest  committed 
to  its  cbarsfe. 

It  would  be  gratifying  to  the  Gonmussioner,  as  it  undoubtedly  would  be  to 
CoBgiess,  were  the  operations  and  existing  condition  of  this  department  such 
«8  would,  in  every  respect,  fulfil  the  .design  contemplated  in  its  establishment, 
fiepzesenting,  as  it  ought  to  do— as  it  must  do,  indeed,  if  it  is  to  be  of  any  worth 
to  the  country — ^the  vast  interests  of  a  constantly  expanding  nation,  the 
Commissioner  is  constrained  to  say  that  thus  far  it  has  come  short  of  the  pur- 
poses which  are  legitimately  within  its  embrace,  and  which,  indeed,  belong  to  it— 
purposes  intimately  associated  with  the  national  wealth  and  prosperity  of  a  pre- 
ponderating class  of  our  people. 

While  the  Commissioner  has  been  made  fully  sensible,  during  the  brief 
period  which  has  elapse<l  since  ho  assumed  the  duties  of  his  position,  how  much 
has  remained  undone  toward  meeting  these  requirements,  he  is  not  disposed  to 
snimadvert  upon  the  errors  of  the  past,  as  concerns  the  direction  given  to  its 
work;  nor  would  he  underrate  or  depreciate  the  efibrts  of  those  occupying 
sabordinate  positions  in  the  department,  who,  with  praiseworthy  diligence  and 
tfsidmty,  devoted  their  talents  and  zeal  in  its  service. 

In  order  to  brin^  the  department  into  a  healthy  activity,  and  an  efficient 
working  condition,  tne  present  Commissioner,  on  entering  upon  his  duties,  found 
that  immediate  changes  must  bo  made— changes  demanded  alike  by  necessary 
eooDomy,  in  husbanding  the  very  limited  resources  at  command,  and  that 
reform  which  was  essential  in  order  to  place  the  department  in  a  condition  to 
vork  out  its  proper  ends  and  aims. 

It  is  firequently  a  difficult  matter,  as  it  is  an  ungracious  task,  to  institute  any 
reform ;  for  there  seldom  can  be  reform,  which'  has  for  its  object  the  advance- 
ment of  the  public  interest,  which  does  not,  in  some  way,  act  oppressively  upon 
private  individuals.  The  Commissioner  could  not  but  feel  the  force  of  this  in 
hrin^n^  about  the  particular  changes  determined  upon,  inasmuch  as  there  was 
inyolved  in  them  the  deprivation  of  employment  to  quite  a  number  of  both  sexes 
heretofore,  and  for  some  considerable  time,  employed  in  the  two  branches  of 
the  department,  known  as  the  seed-room  add  experimental  farm.  The  seed 
establishment  had,  practically,  grown  into  a  sort  of  fungus,  of  little  value  in 
itself,  while  it  absorbed  largely  of  the  nutriment  required  to  sustain  the  vital 
bncdons  of  the  department.  The  experimental  farm  was  to  be  classed  under 
^e  same  head,  and  liable  to  the  s&me  objections.  These  needed  to  be  removed 
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in  order  to  give  vitality  to  the  systexn.  The  Commissioner  felt  compelled  to 
8t(^  these  drams  upon  ihe  resonrces  of  the  department,  which  were  witnout  any 
corresponding  benefit  to  the  country. 

Bat  the  practical  failm^  of  the  good  results  contemplated  from  the  distribu- 
tion of  seeds  is  no  ground  for  discouxagement  of  the  capabilities  of  the  depart- 
ment in  this  respect.    With  the  experience  that  has  been  acquired,  and  the 
opportunity  afforded  of  observing  wherein  the  system  which  was  pursued  has 
failed  to  meet  the  wants  and  equal  the  expectations  of  the  people,  and  to  be  of 
that  national  benefit  which  would  warrant  the  attendant  expenditure,  the  depart- 
ment is  the  better  prepared  to  inaugurate  a  system  from  which  more  propitious 
results  may  reasoni^ly  be  expected.    By  the  tenns  of  the  act  establishing  the 
Department  of  Agriculture,  its  duty  in  this  matter  is  ''to  procure,  propagate,  and 
distribute  among  the  people,  new  and  valuable  seeds  and  plants."    Those  seeds 
distributed  under  the  law  must  be  "new  and  vdkutble,^    By  the  term  "  new"  it 
is  not  to  be  understood  merely  that  they  are  /resh  groumj  but  that  they  are  of  a 
kind  that  has  not  been  in  use  in  the  district  or  neighborhood  to  which  they  are 
sent;  and  by '' valuable"  it  is  to  be  understood  that  they  possess  some  important 
quality  above  those  of  similar  variety  in  ordinary  use— as  great  productiveness, 
superior  nutrition,  more  early  or  seasonable  ripening,  or  some  peculiar  property 
which  renders  them  worthy  of  being  a  gift  from  the  nation  to  a  neighborhood^ 
including  all  the  leading  ioA  most  valuable  cereal  productions,  such  as  wheat, 
com,  rye,  oats,  barley,  &c. 

And,  moreover,  it  is  very  desirable  and  important  that  the  reciprocal  obliga- 
tions of  the  recipient  of  such  seeds  ficom  the  department  be  properly  and  prac- 
tically understood:  that  they  are  not  given  to  him  simply  as  an  in^vidual,  but 
that  they  are  forwarded  to  him  as  a  member  of  the  community  in  which  he 
resides,  who  is  confidently  selected  by  the  department  to  co-operate  with  it  by 
bestowing  careful  and  intelligent  cultivation  upon  the  seed  intrusted  to  him,  dis- 
tributing a  portion  of  its  sur^us  yield  to  other  members  of  the  community,  and, 
where  uiere  are  peculiarly  interesting  and  valuable  results,  communicating  the 
information  to  the  department. 

In  such  a  reorganization  of  the  seed  department,  it  is  believed  it  can  be  placed 
upon  a  basis  of  extensive  and  permanent  usefulness. 

FBOPAGATIira  GABDXN. 

The  importance  of  a  propagating  garden  has  been  folly  set  forth  in  the  report 
of  Mr.  Saunders,  the  superintendent,  herewith  submitted,  marked  A.  In  his 
report  to  this  department  for  1862,  he  represents  the  objects  and  aims  of  the 
experimental  garden  to  be,  among  numerous  other  things  not  specified,  the 
following: 

Ist  To  procure  and  encourage  the  transmission  of  seeds,  cuttings,  bulbs,  and 
plants,  firom  all  sources,  both  nMreign  and  domestic,  for  the  purpose  of  testing 
their  merits  and  adaptation  in  general,  or  for  particular  localities  of  this  country. 

2d.  To  procure,  by  hybridizing  and  special  culture,  products  of  a  superior 
character  to  any  now  existing. 

dd.  To  ascertain,  by  experiment,  the  influences  of  various  culture  on  products, 
and  the  modifications  effected  by  the  operations  of  pruning,  and  other  manipula- 
tions on  trees  and  fruits. 

4th.  To  investigate  more  thoroughly  the  various  maladies  and  diseases  of 
plants,  and  the  insects  that  destroy  them. 

5th.  To  provide  ample  means  for  thorouglily  testing  samples  of  all  seeds  and 
other  contributions  that  may  be  received. 

6th.  To  cultivate  specimens  of  various  hedge  plants,  and  exhibit  their  avail- 
ability for  that  purpose. 

7th.  To  cultivate  a  collection  of  the  best  i^t  trees  and  plants,  such  as  apples, 
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gmpeg;  pears,  peaches,  strowbenies,  raspberries,  currants,  &c„  so  as  to  compare 
their  fe^)ective  merits. 

8th.  To  plant  a  coUeotion  of  cboice  sbrubs,  adapted  for  decorating  gardens 
and  landscape  soenery. 

9tb.  To  erect  glass  stmctores,  for  the  two-fold  purpose  of  alTordinfi^  the  necos- 
suy  facilities  for  cultivating  exotic  firoits  and  plants,  and  to  furnish  examples 
of  the  best  and  most  economical  modes  of  constructing,  beating,  and  managing 
such  buildings. 

It  will  hence  be  seen,  that  on  the  vig<Nrous  and  skilful  prosecution  of  the 
iDOQs  duties  connected  with  this  gaiden,  many  of  the  benefits  derived  to  the 
ooontiy  by  the  aid  of  this  department  in  great  measure  depend. 


XXFEBIHEinAL  FASM. 

Among  the  needed  instrumentalities  to  be  made  available  to  the  purposes  of 
the  department  should  be  the  enlarged  experimental  farm.  To  accomplish  the 
foil  pmposes  of  such  farm,  not  less  than  200  acres  of  land  should  be  obtained 
in  a  conspicuous  locality,  upon  some  one  of  the  OTeat  thoroughfares,  within 
euv  aooess  from  the  city ;  a  portion  to  be  appropriated  ^  the  propagating  garden, 
ttd  the  remainder  to  constitute  the  farm  proper. 

This  land  should  present  to  the  publio  eye  its  gradual  development,  and 
tbiitimulate  and  encourage  a  spirit  of  improvement,  checking  the  impoverish- 
ing sy^m  of  agriculture,  wnich  is  extending  ita  baleful  influence  over  the  fertile 
iffioas  of  the  west,  and,  if  perusted  in,  wiU  present  in  the  not  distant  future 
num  (here  of  the  ^barren  old  fields^  so  common  in  those  districts  where  the 
nme  deteriorating  system  of  farming  haa  long  prevailed. 

This  deterioration  of  the  {Hrodoctiveness  of  the  soil  of  our  country  is  a  great 
aod  growing  evil,  and  the  energy  of  the  nation  is  demanded  to  check  it,  and  to 
ioTite  and  guide  those  concerned  into  more  healthful  and  productive  methods  of 
cultivation.  No  matter  how  fertile  a  soil  may  be,  and  how  rich  in  all  the  elo- 
mcDts  promotive  of  vegetable  growth,  the  removal  from  it  of  successive  crops, 
year  after  year,  withont  the  return  to  it,  in  soma  way,  of  an  equivalent,  must 
oeoessarily  exhaust  the  soil  of  some  indispensable  ingredients,  and  render  it 
sterile.  This  must  be  the  case,  and  the  fiaot  cannot  be  too  soon  recognized  and 
guarded  against.  The  points  to  which  enlightened  agricultural  attenti<m  should 
he  directed  to  prevent  deterioration,  are,  first,  to  have  all  the  waste  matter  on  a 
iarm — ^the  bones,  ashes,  feathers,  ofial,  manures,  and  excrementitions  matters  of 
tU  kinds,  solid  and  fluid — ^properly  protected  and  returned  to  the  soil;  and, 
Geeondly,  a  plan  devised  by  wluch  all  these  waste  materials  may  be  returned 
km  the  cities,  where  they  are  a  nuisance,  back  to  the  soil,  to  maintain  its  fertility^ 
to  be  followed  with  a  judicious  system  of  cultivation  and  rotation  of  crops. 

A  fundamental  improvement  in  soil  is  that  of  proper  drainage.  It  would 
therefore  be  necessary,  as  well  as  instructive,  to  exhibit  the  benefits  of  this 
operation,  the  best  mode  of  accomplishing  it,  the  comparative  merits  of  deep 
umI  of  shallow  draining,  and  the  gradual  amelioration  of  soils  thus  operated 
|ipon,  and  its  effects  upon  the  crops  with  regard  to  their  earlier  maturity  and 
increased  productiveness  in  comparison  with  soil  of  the  same  quality,  similarly 
^tnated  and  treated,  but  undrained.  In  farming,  if  in  nothing  else,  example  is 
^^  valuable  than  precept.  In  the  fields,  occular  demonstration  in  nt  once  the 
inost  silent  and  the  most  effective  teacher. 

The  subject  of  farm  enclosures,  or  fences,  is  one  that  has  always  been  of  vital 
njoment.  In  many  sections  of  the  country  the  materials  for  this  purpose  are 
difficult  and  costly  to  procure,  and,  when  timber  is  used,  fi-equent  repairs  and 
'^newalg  are  necessary ;  consequently,  live  fences  are  being  extensfvely  introduced, 
h  is  still,  however,  very  much  a  matter  of  experiment  with  many.    There  is  yet 
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mnoh  to  be  learned  with  regard  to  the  most  suitable  plants,  and  their  adapt- 
ability to  various  climates.  Specimen  hedges  will  therefore  form  a  feature  of 
no  inconsiderable  merit,  and  as  examples  of  what  may  be  done,  and  how  best 
to  accomplish  it,  and  cannot  fail  in  imparting  valuable  instmction. 

A  complete  system  of  farm  accounts,  exhibiting  every  item  of  expenditure  for 
the  renovation  of  the  whole  and  each  of  the  separate  fields,  buildings,  fences, 
drainage,  manures,  &c.,  upon  the  various  plans,  together  with  the  estimated 
working  capital  necessary  to  insure  a  profitable  and  satisfactory  return,  would 
be  found  of  incalculable  benefit  to  the  country. 

With  the  full  co-operatiun  of  the  laboratory,  tests,  under  the  direction  of  the 
best  scientific  knowledge,  should  be  made  upon  the  farm,  eliciting  and  exhibit- 
ing every  fact  that  could  tend  to  bring  about  a  more  intelligent  system  of  agri- 
culture, and  thus  add  to  the  interests  of  the  farmer  and  the  wealth  of  the  nation. 

The  land  of  the  farm  should  be  laid  out  with  the  highest  degree  of  artistic 
skill,  combining  the  primary  objects  of  utility  with  landscape  efiect,  and  makin^ 
it  at  once  attractive  and  useful,  and  supplying  for  the  city  of  Washington,  to 
some  extent,  the  great  desideratum  of  a  public  park  or  drive.  Here  also  should 
be  exhibited  specimens  of  every  variety  of  fruit  known  in  the  country,  and  these 
constantly  increased  by  importations  from  abroad,  together  with  choice  speci- 
mens, in  pairs,  of  all  the  various  breeds  of  horses,  cattle,  sheep,  swine,  poultry, 
6cc,,  of  true  types  of  their  kind,  selected  with  care  and  judgment.  This  would 
not  involve  any  large  outlay  of  money,  and  the  sale  alone  of  the  ofifspring  would 
more  than  pay  the  expenses  incurred  in  making  the  collection,  and  the  benefit 
to  the  country  would  be  immense. 

It  is  proposed  to  convert  the  ground  surrounding  the  new  agricultural  building, 
formerly  the  experimental  garden,  into  an  arboretum  Americanum,  as  heretofore 
recommended,  and  attach  it  to  the  propagating  garden,  and  thus  the  initiatory 
step  towards  the  development  of  an  arborefJ  taste— a  taste  at  once  christianizing 
ana  refining,  and  in  all  its  infiuences  favorable  to  a  people.  The  cultivation  of 
a  tree-planting  taste  is,  in  an  eminent  degree,  important  to  our  great  West,  and 
it  must  commend  itself  favorably  to  all. 

It  is  true  the  space  referred  to  is  too  limited  for  a  very  comprehensive  collec- 
tion of  the  vast  varieties  of  usefol  and  ornamental  trees  and  shrubs  which  form 
the  fine  sylvan  scenery  of  this  country-— much  more  so,  if  it  is  to  embrace  and 
acclimate  all  that  is  desirable  £rom  oUier  countries;  but  extended  to  the  orna- 
mentation of  the  proposed  farm  and  propagating  garden,  enough  may  be  done 
to  inspire  a  taste  and  a  desire  for  a  more  intimate  Knowledge  of  this  interesting 
and  most  important  subject. 

The  general  plan  for  the  proposed  improvement  of  these  grounds  may  be 
better  understood  by  an  examination  of  the  diagram  accompanying  this  report. 
It  is  proposed  by  the  Commissioner  of  Public  Buildings,  General  Michler,  to 
erect  a  permanent  bridge  over  the  canal  at  Idth  street,  directly  in  front  of  the 
northern  gateway  of  the  main  building  of  the  new  agricultural  structure,  as 
shown  in  uie  diagram  above  referred  to.  It  will  be  seen  that  this  opens  up  that 
portion  of  13th  street  which  is  now  a  most  neglected  district,  and,  when  com- 
pleted, it  will  add  materially  to  the  healthfulness  and  beauty  of  that  part  of  the 
city. 

STATISTICAL  INFORMATION. 

Among  the  chief  purposes  connected  with  the  proper  fulfilment  of  the  objects 
of  the  Department  of  Agriculture,  it  must  be  conceded,  is  this :  the  obtaining  of 
reliable  statistical  information,  to  be  secured  by  a  complete  system  of  corre- 
spondence, leading  out  through  the  various  State  organizations— agricultural, 
horticultural,  and  pomological — and  extending  to  the  county  and  local  societies 
in  each  State,  where  sueh  exist ;  and  where  these  do  not  exist,  then  through  such 
reliable  channels  as  may  be  most  available  and  efficient.     This  con-espondence, 
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to  extend  to  foreign  countries,  bringing  together  a  mass  of  nsefal  information, 
with  the  experience  gained  on  the  experimental  farm  and  in  the  propagating 
garden,  in  accordance  with  what  has  been  previously  stated  in  this  report  and 
in  the  report  of  Mr.  Saonders,  superintendent  of  the  garden,  will  in  a  few  years 
enable  the  department  to  inao^arate  a  system  of  charts,  which  will  clearly  define 
and  climatize  the  whole  animal  and  vegetable  kingdom,  their  prodactiveness  and 
adaptation  to  particular  climates,  as  to  the  isothermal  lines,  the  air  currents,  and 
their  effects  upon  th«  temperature — a  result  of  more  importance  to  the  science  of 
agiicaltnre  than  has  ever  been  attained  in  any  country. 

With  this  in  view,  circulars  have  been  issued,  a  copy  of  which,  marked  B, 
is  herewith  submitted,  calling  upon  the  various  societies  mentioned  for  their 
0(H)peration,  thus  drawing  to  the  department  valuable  practical,  statistical,  and 
scientific  information  upon  agricultural  subjects  firom  every  part  of  the  country, 
and  the  department  reciprocating  the  favor  by  sending  to  each  society  and  cor- 
respondent a  systematically  arranged  digest  of  the  valuable  and  practically 
instrnctive  portions  of  the  information  received  from  all,  thus  bringing  the  bene- 
ficial infiuences  of  the  department  into  immediate  contact  with  the  numerous 
institntions  of  our  country  which  are  occupied  in  the  same  undertaking — ^the 
promotion  of  the  great  interests  of  agriculture  in  all  their  various  ramifications. 

THE  AGRICULTURAL  MUSEUM. 

The  museum,  under  the  care  of  the  entomologist  of  the  department,  well 
deserves  the  fostering  care  of  the  government,  forming  as  it  does  a  nucleus  of 
the  most  instructive  of  all  collections,  and  properly  and  emphatically  deserves 
the  name  he  applies  to  it — ''An  Object  Library,  or  Collection  of  Agricultural 
Facts."  To  be  understood  and  appreciated  the  museum  must  be  visited.  The 
volomes  of  his  library  must  be  read  in  place. 

As  an  illustration  of  its  general  plan,  there  are  specimens,  in  composition,  of 
model  fruits  of  different  varieties,  and  from  all  parts  of  the  country,  so  perfect 
that,  at  a  distance  too  great  to  be  afiected  by  the  flavor,  it  would  be  difficult,  if 
not  unpossible,  to  distinguish  them  from  the  genuine  fruit ;  and  near  these,  on 
plates  colored  to  the  life,  the  kind  of  insect  that  injures  that  particular  fruit,  or 
the  tree  bearing  it ;  also  the  character  of  the  different  bird,  its  tastes  and  habits, 
ud  whether  injurious  or  beneficial  to  the  farmer.  We  thus  have  the  best  practi- 
cal treatise  upon  the  subject  that  can  be  prepared.  The  same  kind  of  frnit,  as 
of  apples,  grown  in  different  latitudes  bein^  accurately  represented,  it  can  at  once 
be  seen  in  what  latitudes  that  variety  attains  the  ^eatest  perfection ;  and  thus  a 
person  who  was  about  to  plant  an  orchard  would  be  able  to  learn  by  a  visit  to 
the  museum  the  variety  that  would  be  best  adapted  to  his  particular  locality. 

When  this  general  collection,  improved  and  enlarged  as  it  will  be,  shaU  be 
placed  in  the  new  agricultural  building,  exhibiting  in  separate  sections  the  pro- 
ducts and  manufactures  of  the  several  States  and  foreign  countries,  we  shall  have 
in  this  ''Object  Library'^  the  best  possible  history  upon  the  subject  attainable. 

TH»  LABORATORY  OF  THE  DEPARTMENT. 

While  the  knowledge  of  general  chemical  principles  has  been  of  incalculable 
advantage  to  the  agncultund  interests,  the  laboratory  has  accomplished  com- 
puatively  little  in  this  direction,  particularly  in  our  country. 

The  analysis  of  the  soils,  as  an  unerring  means  of  determining  what  applica- 
QoQg  of  manures  to  make  in  order  to  secure  a  particular  crop,  is  now  given  up 
tt  wholly  unreliable.  Besides  the  difficulty  of  procuring  an  exact  sample  or 
Bpedmen  of  fields  in  the  small  quantity  to  be  operated  upon  in  the  laboratonr, 
BO  much  depends  upon  the  mechanical  condition  of  the  soil  and  the  disintegrable 
cluuacter  of  the  intermingled  xooks — whether  or  not  the  frost  will  add  a  new 
^i^Ming  every  season  by  crumbling  the  rock  surface,  and  thus  supplying  the 
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soil  Bomc  iiigrediente  in  which  it  might  appear  to  be  deficient — as  to  create  e 
well-grounded  distrust  of  the  best  laboratory  efforts  on  this  point. 

But  a  wide  field  is  still  open  for  the  effective  use  of  this  great  instrument  oi 
enlightenment  and  progress  in  the  interests  of  agricnltore.  The  chemist  of  the 
department,  Professor  Antisell,  in  his  report  herewith  submitted,  marked  E, 
justly  observes,  "  that  inasmuch  as.the  greater  portion  of  our  knowledge  of  the 
constitution  of  food  crops  is  derived  from  the  analysis  of  European  chemists 
mode  upon  plants  grown  on  that  continent,  and  as  the  infiuences  of  climate  and 
soil  difi'er  materially,  owing  to  causes  both  climatic  and  terrene,  it  follows  that 
the  results  of  such  researches,  though  true  in  Europe,  must  be  unsafe  guides 
here.  Of  our  edible  plants  grown  in  American  soil  not  more  than  a  half-dozen 
have  been  examined  by  reliable  American  chemists.  This  deficiency  of  ac<ju- 
rate  information  opens  up  a  field  in  which  a  government  laboratory  might  be 
occupied  "^ith  advantage  to  the  whole  country." 

Other  problems  of  similar  chamcter  remain  undetermined  which  can  receive 
definite  solution  only  by  the  laboratory ;  such  as,  whether  the  same  weight  of 
grain,  as  of  wheat,  com,  oats,  &c.,  grown  in  a  wet  season,  and  of  that  grown  in 
a  dry  season,  contain  the  same  amount  of  nutritive  ingredients.  The  same  in 
regard  to  hay  and  other  articles  of  food  for  stock  or  man  grown  in  wet  seasons 
and  dry,  on  bottom  or  upland.  The  same  as  to  the  varieties  of  sugar  cane,  as 
to  their  percentage  of  saccharine  matter,  &c. 

The  suggestion  of  Professor  Antisell,  to  have  a  museum  of  agricultural  geology 
connected  with  the  laboratory,  is  highly  deserving  of  attention,  and  I  commend 
it  to  your  consideration.  Such  a  museum  as  that  of  Professor  Glover  would  be 
an  "object  library"  of  great  utility;  in  another  branch  of  the  subject,  a  collec- 
tion of  agricultural  facts  in  geology ;  and  it  would  be  highly  instructive  to  those 
engaged  in  agricultural  pursuits.  As  the  loose  soil  and  ground  have  resulted 
from  the  gradual  disintegration  of  rock,  including  primitive  clay  in  this  class, 
whieh  disintegration  is  stUl  in  progress  by  the  action  of  frost,  rains,  &c.,  the  kind 
of  rocks  or  stones  in  a  soil,  or  constituting  the  hills  in  its  vicinity,  affords  the 
best  indications  that  can  be  possessed  of  the  general  character  of  such  soil. 
No\V,  it  is  too  frequently  the  case  that  a  farm^  cannot  give  the  names  of  the 
rocks  or  stones  wliich  are  on  his  land,  or  describe  them  so  as  to  enable  the 
chemist  to  know  certainlv  what  kind  they  are;  but  when  he  sees  them  in  a  col- 
lection in  such  museum  he  will  immediately  recognize  them  in  their  different 
varieties,  and  point  them  out  to  the  chemist  as  those  with  which  he  is  familiar 
at  home ;  and  the  chemist  will  at  once  know  the  general  character  of  such  8oil| 
and  be  able  to  suggest  methods  of  cultivation  and  improvement  which  have  been 
found  successful  in  similar  soils. 

Besides  the  kind  of  rock,  its  character  and  position  greatly  affect  the  soil  in 
regard  to  its  agricultural  quality.  Some  limestones  and  some  slates  form  iJmost 
continuous  strata,  nearly  or  quite  impervious  to  water.  If  such  rocks  havo  an 
inclination  to  the  horizon  so  as  to  ''  crop  out"  in  places,  and  thence  run  deep 
into  the  earth  in  nearly  parallel  strata,  with  beds  of  eartn  between,  the  surface 
may  be  rocky  and  rough  and  harder  to  till,  but  the  soil  will  be  very  productive, 
being  annually  dressed  and  nourished  by  the  disintegration  of  the  contiguous 
rocks.  But  if  such  rooks  itre  in  honxontal  strata,  forming  beds  within  two  or 
three  feet  of  the  soiface,  the  soils  will  be  of  the  most  nnreliable  kind.  In  a 
season  which  is  just  fiavoxable  to  them,  neither  too  wet  nor  too  dry,  they  may 
produce  largely;  but  in  a  wet  season  they  will  be  drowned,  and  in  a  dry  season 
baked,  in  both  instances  rendering  the  best  efforts  for  obtaining  a  crop  compara- 
tively unavailing. 

Valuable  information  upon  all  SQch  points  could  be  imparted  by  a  well-in- 
formed agricultural  chemist,  in  possessioii  of  a  ^•ologioal  museum)  by  means  of 
which  he  would  be  enabled  intellegentlj  to  midsrstwd  the  inquiries  that  might 
be  made. 


REPORT  OF  SUPERUSTENDEKT  OF  EXPERIMENTAL  GARDEN.      23 


OHGAmZATION,  ETC. 

For  the  purpose  of  a  better  organization  of  the  clerical  and  other  necessary 
force  of  the  office,  I  would  respectfully  recommend  that  the  act  of  Congress 
approved  March  15,  1862,  establishing  the  department,  bo  amended  by  supple- 
mentaiy  legislation,  so  as  to  fix  and  define  the  disposition  of  its  officers,  as  fol- 
lows, that  is  to  say :  one  statistician,  ono  entomologist,  one  chemist,  one  assist- 
ant cbemist,  one  superintendent  of  experimental  garden,  ono  assistant  superin- 
tendent of  experimental  garden,  one  botanist,  one  superintendent  of  seed  room, 
one  assistant  superintendent  of  seed  room,  one  librarian,  one  disbursing  and 
anditing  officer,  three  clerks  of  the  fourth  class,  four  clerks  of  the  third  class, 
sx  clerks  of  the  second  class,  seven  clerks  of  the  first  class,  five  copyists  and 
attendants  on  museum,  one  chief  messenger,  two  assistant  messengers,  two  work- 
men and  six  laborers. 

Accompanying  this  report  (marked  G)  will  be  found  an  estimate  of  appropri- 
ations necessary  for  the  current  expenses  of  tho  fiscal  year  ending  30th  June, 
1869,  together  with  the  amount  required  to  enable  the  Commissioner  to  carry 
out  the  complete  organization  of  tho  department  as  exhibited  in  the  foregoing 
report. 

1  have  thus  endeavored,  in  obedience  to  the  resolution  of  the  House,  to  pre- 
sent a  view  of  tho  present  condition  of  the  Department  of  Agriculture,  and  to 
in^cate  mme  legislation  which  it  is  believed  would  add  to  its  efficiency  in  pro- 
iM^  tho  vast  interests  committed  to  its  charge. 
AD  Qf  which  is  respectfully  submitted. 

HORACE  CAPRON, 
Commissioner  qf  Agriculture. 
Hon.  ScHinzxER  Colpax, 

Speaker  of  the  House  qf  R^e$entatives. 


REPORT  OF  THE  SUPERINTENDENT  OF  THE  EX- 
PERIMENTAL GARDEN. 


I  have  the  honor  to  submit  the  following  report  of  the  operations  under  my 
cWge.  As  inquiries  are  frequently  made  relative  to  the  aims  and  objects  of  the 
experimental  garden,  the  most  prominent  are  recited  as  follows: 

1.  To  procure  and  encourage  the  transmission  of  seeds,  cuttings,  bulbs,  and 
plants  from  all  sources,  both  foreign  and  domestic,  for  the  purpose  of  testing 
their  merits  and  general  adaptation,  or  for  particular  localities  of  this  country. 

2.  To  procure,  by  hybridizing  and  special  culture,  products  of  a  superior 
^ty  to  any  now  existing. 

3.  To  ascertain,  by  experiment,  the  infloencee  of  varied  eoltoie  on  products, 
^  the  modifioations  effected  by  the  operations  of  pruning  and  other  numipula* 
tioos  on  trees  and  fruits. 

4.  To  investigate  more  thoroughly  the  various  maUdies  and  diseases  of  plants, 
and  the  insects  that  destroy  them. 

^-  To  provide  ample  means  for  thoroughly  testing  samples  of  all  seeds  and 
<^  oontributions  that  may  be  received. 

6.  To  cultivate  specimens  of  the  various  hedge  plants  and  exhibit  their  avail- 
akality  for  that  purpose. 

7.  To  cultivate  a  collection  of  the  best  fruit  tiaes  ax^  plants,  such  as  grapes. 
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apples,  pears,  peaches,  strawberries,  raspberries,  currants,  &c.,  so  as  to  compare 
their  respective  merits. 

8.  To  plant  a  collection  of  choice  shrubs  adapted  for  decomting  gardens  and 
landscape  scenery, 

9.  To  erect  glass  structures,  for  the  two-fold  purpose  of  affording  the  neces- 
sary facilities  for  cultivating  exotic  fruits  and  plants  and  to  furnish  examples  of 
the  best  and  most  economical  modes  of  constructing,  heating,  and  managing 
such  buildings. 

Although  progress  in  some  particulars  has  been  slow,  yet  the  development  of 
these  objects  is  constantly  kept  in  view. 

Various  circumstances  have  hitherto  retarded  the  fulfilment  of  these  designs. 
The  limited  area  of  the  garden  has  prevented  the  extension  of  specimcD 
orchards,  and  caused  the  abridgment  of  operations  in  many  other  respects. 
Even  with  the  small  fruits,  although  the  coUeotion  is  extensive,  the  means  avail- 
able for  this  purpose  have  not  been  such  as  to  secure  all  the  new  varieties  as 
they  appear,  thus  greatly  diminishing  the  usefoluess  of  the  garden,  for,  in  order 
to  be  of  any  great  value  to  the  public,  tests  of  new  varieties  should  be  promptly 
reported. 

The  great  amount  of  time  and  labor  necessarily  occupied  in  the  propagation 
and  distribution  of  from  40,000  to  50,000  plants  yearly  should  also  be  noted  in 
connection  with  what  may  bo  considered  the  more  legitimate  objects  of  the 
garden. 

The  distribution  is  especially  an  absorbent,  on  account  of  the  number  of  pack- 
ages required  in  dividing  these  plants  into  lots  of  from  6  to  20  each,  and  the 
work  of  labelling  and  mailing — -labors  which  must  be  performed  at  a  season  the 
most  important  of  the  year,  so  that  the  effects  extend  beyond  the  mere  time 
actually  occupied  in  the  execution  of  the  work. 

EXOTIC   FRUIT   HOUSE. 

The  collection  of  exotic  fruits  is  gradually  increasing.  The  Mtisa  Cavw- 
dishii  fruits  abundantly  in  about*  18  months  from  suckers ;  young  plants  of  this 
dwarf  banana  have  been  sent  to  Florida,  where  it  will  undoubtedly  prove  highly 
successful.  Several  varieties  of  the  pineapple  and  several  of  the  gnava  baye 
also  been  transmitted  to  the  most  congenial  portions  of  that  State. 

In  the  collection  are  promising  plants  of  the  mangosteen,  tamarind,  mango, 
Coohia  punctata^  JEupJioria3,  Jambos  apple,  Indian  persimmon,  cherrymoyer, 
Sappodilla  plum,  &c. 

These  are  successfully  cultivated  in  boxes  plunged  in  a  bed  of  tan-bark  laid 
over  a  cement  tank.  This  tank  contains  about  one  inch  depth  of  water,  which 
is  heated  in  the  manner  described  in  last  report,  as  adopted  in  the  propagating 
house.  In  this  case  a  two-inch  iron  pipe  is  used,  about  six  feet  of  which  is 
enclosed  in  the  furnace,  very  effectually  keeping  up  a  temperature  of  75  degrees, 
in  a  bed  11  feet  in  width  and  30  feet  in  length. 

OBCHARD  HOUSE. 

The  orchard  house  continues  to  give  satisfaction.  The  planting  of  this  house 
w^as  mentioned  in  the  report  of  1863.  The  trees,  as  there  stated,  were  planted 
in  a  shallow  bed  of  rather  poor  soil,  with  a  hope  of  obtaining  all  the  advantages 
of  pot  culture  in  a  simpler  and  more  available  manner,  pot  culture  in  this  oliinate 
requiring  great  care  and  constant  attention,  any  neglect  of  which  will  inevitably 
be  followed  by  failure. 

The  depth  of  soil  in  the  bed  was  originally  about  10  inches.  No  additionB 
have  been  made,  and  it  is  now  thickly  interwoven  with  roots.  The  soifaoe  bfl^ 
not  been  disturbed,  even  with  a  hoe,  for  three  years }  the  trees  being  Bofficienily 
vigorous,  no  operation  of  culture  with  a  view  to  increased  growth  is  neoessaiy' 
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The  crops  of  fruit  have  been  greatly  admired ;  the  Stanwick  nectarine,  in  par- 
ticular, has  annually  produced  abundantly  of  its  large-sized  fruit;  specimens 
weighing  10  ounces  each  have  been  common.  The  Stump  the  World  and 
President  peaches  have  also  proved  well  adapted  to  this  cultm*e. 

The  plants  were  originally  set  at  three  feet  apart,  but  one-half  have  since  been 
removed.     This  mode  of  planting  and  subsequent  thinning  is  not  objectionable. 

For  a  family  supply  of  fruit  in  climates  where  they  cannot  be  relied  upon  in 
field  culture,  this  mode  of  culture  under  glass  may  be  safely  recommended.  The 
care  required  is  of  the  simplest  character.  When  first  planted,  even  though 
the  soil  is  very  shallow,  the  trees  may  indicate  a  very  luxuriant  growth  the  first 
and  second  seasons ;  when  this  tendency  becomes  so  great  that  the  wood  will  be 
unable  to  ripen  early,  water  should  be  withheld  and  the  roots  shortened  by  cut- 
tmg  around  the  trees  with  a  spade.  The  red  spider,  so  prone  to  attack  the  peach 
in  a  dry  atmosphere,  may  be  kept  under  by  syringing  or  sprinkling  the  foliage 
with  water  twice  a  week  in  dry  weather.  This  insect  dislikes  moisture  When 
the  froit  is  swelling  a  sprinkling  of  guano,  thrown  over  the  soil  and  washed  in 
among  the  roots,  will  materially  assist  the  crop.  During  the  process  of  coloring 
and  ripening  an  abundance  of  air  and  sunlight,  with  a  diminished  supply  of 
water,  will  increase  the  flavor.  Fruits  ripened  under  glass  in  a  damp,  warm 
atmosphere  are  generally  tasteless.  After  the  fruit  is  removed  the  trees  should 
be  examined,  and  all  strong  shoots  that  are  not  ripening  should  bo  entirely 
removed }  this  will  tend  to  insure  an  abundance  of  fruit  buds  on  the  more  slender 
but  more  perfectly  ripened  growths. 

NATIVE   GBAPES   UNDEH   GLASS. 

Foot  years  ago,  wishing  further  to  illustrate  that  leaf  mildew  on  native  grapes  was 

solely  an  atmospherical  production,  and  for  other  experimental  purposes,  I  planted 

a  small  collection  in  a  rude  glass  structure,  which  will  be  best  understood  by 

supposing  an  enclosure  made  by  placing  a  few  glazed  sashes  against  a  common 

b<Mud  fence.    The  grapes  were  planted  on  the  outside  in  front,  and  in  time  two 

stems  were  secured  from  each  plant,  one  of  which  was  trained  under  the  glass 

roof,  and  the  other  to  a  trellis  set  four  feet  from  the  outside  of  the  front,  fully 

exposed  to  the  atmosphere.    A  width  of  four  feet  was  dug  up,  about  16  inches 

in  depth,  for  a  border.    The  soil  being  rather  poor  in  quality,  a  coating  of  manure 

was  spread  over  it,  as  a  mulch,  after  the  vines  were  planted^  this  mulching  .has 

subsequently  been  annually  renewed. 

The  experiment  as  regards  mildew  has  been  instructive,  but  the  satisfactory 
results  of  the  crop  under  the  glass,  and  the  great  excellence  of  the  fruit,  when 
takmi  into  consideration  with  the  very  small  amount  of  cost  and  care  required  to 
produce  it,  induces  the  belief  that  if  this  mode  of  growing  the  best  varieties  of 
native  grapes  was  more  generally  known,  many  would  avail  themselves  of  the 
suggestion. 

%ere  are  many  localities  where  the  grape  does  not  produce  with  uniform  sue- 
oesSy  and  in  more  only  the  hardier  and,  as  it  unfortunately  happens,  the  most 
inferior  varieties  succeed;  and  in  northern  climates  the  season  of  giowth  is 
80  short  and  capricious  as  to  render  grape-growing  a  very  unprofitable  culture. 
In  all  such  cases  the  mode  under  consideration  is  to  be  recommended. 

The  qnestion  has  been  put  as  regards  the  propriety  or  necessity  of  growing 
native  grapes  in  this  manner,  when,  with  the  same  amount  of  trouble  and  expense, 
the  finer  and  higher-flavored  foreign  grapes  may  be  produced.  My  reply  to  this 
b  that  the  foreign  grape  cannot  be  produced  in  equal  condition  with  the  same 
care  and  cost ;  and  as  regards  the  higher  or  finer  flavor  of  the  foreign  varieties, 
there  is  much  error  extant.  If  we  except  the  peculiar  aroma  of  the  Muscat 
varietiesi,  there  is  probably  no  foreign  grape  that  would  be  preferred  to  the  lona 
when  xipened  under  these  conditions  3  even  as  regards  size  and  beauty  of  bunch 
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and  berry,  when  properly  thinned,  they  are  all  that  need  be  desired.  Then  the 
Maxatawny,  Delaware,  and  Diana  are  but  little  inferior,  and,  so  far  as  variety 
of  flavors  is  concerned,  they  are  not  anqjassed  even  by  the  forei^  sorts. 

The  southern  varieties  of  chicken  grape,  such  as  Lenoir,  Devereaux,  and 
Herbemont,  which  rarely  ripen  to  perfection  in  the  northern  States,  can  be 
matured  in  these  structures.  Although  the  berries  of  these  varieties  are  small, 
they  possess  a  piquant  flavor  altogether  peculiar,  and  are  very  fine  when  in  per- 
fection. The  care  required  in  the  management  is  of  the  most  simple  character. 
A  glass  roof  supported  on  posts  will  answer  every  purpose  except  security  againet 
depredatora.  If  the  sides  and  ends  are  covered  with  common  boards,  ample  ventila- 
tion being  provided  by  openings  on  all  sides,  so  that  the  roof  may  be  permanent, 
and  these  openings  covered  with  wire  or  other  netting,  buds  and  wasps  would  be 
excluded — both  of  which  are  frequently  troubksome — ^and  the  building  other- 
wise properly  secured. 

The  daily  routine  of  attention  generally  practiced,  and  supposed  to  be  neces- 
sary, in  the  culture  of  the  foreign  grape  under  fflass,  is  not  required  with  the 
native  varieties.  The  ventilation  should  bo  contmuous — no  closing  up,  unless 
it  may  be  desirable  as  a  security  against  unusually  severe  storms  or  during 
extreme  oolds  in  winter.  A  dry  atmosphere  after  the  fruit  is  set  is  rather  favor- 
able. If  thrips  are  observed  on  the  foliage,  fumigations  witji  tobacco  will  drive 
them  out,  and,  the  roots  being  in  an  outside  bordcn:  where  they  ai*e  under  the 
influence  of  the  natural  atmosphere,  the  plants  require  no  more  of  special  atten 
tion  than  vines  in  the  ordinary  \dneyard. 

The  subject  is  well  worthy  the  attention  of  those  whose  situation  will  not 
enable  them  to  secme  fruit  in  open-air  culture  j  and  even  in  the  most  favored 
grape  localities,  to  insure  table  ii'uit  of  the  best  kind,  this  plan  will  be  found 
exceedingly  satisfactory. 

AEBOILETUM. 

In  accordance  with  your  instructions,  I  have  prepared  a  plan  for  laying  ont 
the  new  grounds  of  the  department  as  an  arboretum. 

The  design  includes  a  list  of  all  trees  and  shrubs  which  are  hardy,  or  sup- 
posed to  be  hardy,  in  this  latitude,  arranged  in  accordance  with  the  classification 
of  Dr.  Gray,  in  his  Manual  of  Botany,  also  with  a  duo  regard  to  landscape  effect, 
the  design  being  an  endeavor  to  combine  a  complete  arboretum,  arranged  in 
Btrict  ficcordance  with  a  botanical  system,  and  at  the  same  time  produce  a  high 
degree  of  eflective  landscape  gardening  and  pleasure-ground  scenery,  a  combina- 
tion not  hitherto  attempted  on  a  similarly  extended  scale. 

With  regard  to  the  value  of  an  arboretum,  it  may  be  stated  briefly  that  its 
utility  is  as  obvious  and  important  as  any  other  museum  of  natural  history— 
certainly  not  inferior  to  any  in  the  intrinsic  value  of  its  connection  with  arts  and 
manufactures,  and  presenting  a  school  of  instruction  that  will  largely  tend  to 
advance  our  progress  in  the  Knowledge  of  vegetable  physiology,  and  famish  a 
strong  incentive  to  botanical  studies. 

Unlike  many  other  museum  collections,  this  will  constantly  vary  in  its  beauty 
and  attractions ;  the  yearly  development  of  individual  forms,  with  its  combinations 
of  form,  foliage,  flowers,  and  fniit,  the  opening  buds  in  spring,  and  the  goigeous 
hues  of  the  autumn  foliage,  represent  extreme  periods  between  which  each  day 
has  its  own  peculiar  beauties. 

To  the  artist  such  a  collection  presents  a  field  where  may  be  studied  the  form 
of  every  loaf  and  outline  of  the  superior  vegetation  of  the  temperate  zones,  and 
the  botanist  will  here  find  the  material  living  presence  of  those  objects  which,  i^ 
their  more  refined  relations,  enter  into  his  abstract  and  recondite  arrangements. 

Such  a  collection  of  plants  has  been  a  long-felt  want  in  this  country,  and  it  is 
doubtful  whether  any  other  can  compare  with  it  in  arboreal  wealth.    The  reports 
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of  the  Pacific  raOroad  snrvey  reyeal  a  vast  number  of  plants  and  trees,  few  of 
which  have  as  yet  been  introduced  to  caltivation.  It  is  to  be  hoped  that  efforts 
may  be  made  towards  gaining  a  more  intimate  knowledge  of  the  botany  of  the 
western  States  and  Territories,  and  living  plants  secured  and  placed  in  the 
arhoretam. 

Immediately  in  front  of  the  Department  building  a  design  is  introduced  for  a 
Btrictly  geometrical  garden,  in  order  to  produce  an  effective  example  of  this  style 
of  improvement  as  a  fitting  accompaniment  to  such  a  structure — the  only  con- 
nection in  which  architectural  terraces  and  similar  features  are  admissible. 

The  roads  and  walks  are  so  situated  as  to  render  access  easy  to  all  prominent 
portions  of  the  ground.  At  no  time  do  these  form  an  essential  feature  in  beauty 
of  scenery  j  they  are  so  entirely  utilitarian  in  character  that  their  beauty  is  one 
of  necessity  only. 

NOTES  ON  GRAPE  CLIMATES. 

During  the  latter  portion  of  the  month  of  August  I  was  authorized  to  visit 
sane  of  the  principal  grape-growing  localities  in  the  States  of  New  York,  Ohio, 
and  Missouri.  Much  valuable  information  was  collected  during  the  brief  tour. 
The  jfreat  extent  and  success  of  vineyard  culture  on  the  shores  and  islands  of 
Lake  Erie  promised  a  field  of  much  interest,  and  expectations  were  more  than 
realized,  both  in  extent  of  operations  and  results. 

The  influence  of  large  bodies  of  water  in  ameliorating  climates  is  well  under- 
wood, and  has  been  turned  to  practical  advantage  in  this  locality  in  the  produc- 
tion of  the  Catawba  and  other  grapes  that  ripen  to  great  perfection  under  the 
lake  influence,  while  further  south  and  more  inland  these  fruits  area  very  uncer- 
tain oop,  seldom  obtaining  perfection  before  being  cut  down  by  the  frost.    The 
infaence  of  the  lake,  with  the  accumulated  heat  of  summer,  in  warding  off 
early  fall  frost,  and  thus  virtually  lengthening  the  season  to  an  equality  with 
climates  of  several  degrees  of  more  southern  latitude,  is  happily  accompanied 
with  a  hygrometrical  condition  of  atmosphere  which  seems  eminently  congenial 
to  the  healthy  growth  of  the  grape. 

The  leaf  mildew,  owing  to  comparative  freedom  from  heavy  dews,  is  not  so 
prevalent  as  to  cause  serious  injury,  although  the  plants  are  not  altogether 
exempt  from  this  malady ;  the  rot  in  the  berry  is  more  frequently  seen,  especially 
on  soils  rich  in  organic  matter ;  on  black,  mucky  soils  this  disease  is  very  injurious. 
It  attracted  but  little  attention  until  within  a  few  yeafs ;  now,  however,  it  is  assum- 
bg  proportions  calculated  to  excite  anxiety. 

Cincinnati  and  neighborhood  has  long  been  specially  identified  with  the  pro- 
diH^on  of  wine,  and  was  for  many  years  considered  as  possessing  unusual  cli- 
madc  advantages  for  the  culture  of  the  grape.  As  vineyards  extended  over  othor 
and  distant  portions  of  the  country  it  was  found,  on  comparing  results,  that  the 
aopposed  peculiar  adaptability  of  that  region  was  largely  imaginative.  Many 
of  Uie  older  vineyards  are  on  poor  declivities,  where  they  seem  to  have  failed 
from  sheer  want  of  nutrition.  It  is  also  presumable  that  a  management  based 
upon  the  experience  and  practice  of  foreign  vignerons  has  had  an  injurious  efiect 
npon  the  health  of  the  American  species  and  varieties. 

Of  Isite  years  many  new  plantations  have  been  made,  and  the  vines  are  more  gen- 
eioasly  and  liberally  treated,  bqth  in  regard  to  soil  and  manipulation.  These 
present  a  very  healthy  and  promising  appearance,  with  no  more  than  an  average 
liability  to  disease,  depending  upon  treatment  and  location. 

Hermann,  Missouri,  may  be  cited  as  another  representative  point  of  grape  and 
wme  culttore.  Many  varieties  attain  perfection  here  that  fail  to  ripen  in  more 
Dorthem  regions.  I  have  nowhere  seen  so  many  varieties  in  equal  health, 
though  such  as  are  subject  to  rot  in  other  localities  are  also  similarly  affected, 
and  mildew  is  also  more  or  less  to  be  founds  according  to  position  and  nature  of 
varieties. 
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Tbe  supposition  that  suGoessful  grape-growing  is  confined  to  localities  bolder- 
ing  on  large  bodies  of  water  does  not  seem  to  be  supported,  at  least  to  tbe  extent 
clamed.  It  is  a  great  mistake,  however,  to  suppose  that  this  claim  is  meidy 
hypothetical.  It  bas  long  ago  been  observed  that  tbe  vicinity  of  lakes  is 
exempt  from  early  autumn  £x>sts ;  thus  the  season  of  growth  is  greatly  extended, 
and  late  varieties  will  ripen  to  a  perfection  that  cannot  be  attained  in  localities 
many  degrees  southward,  where  the  growth  is  destroyed  by  early  frosts.  The 
equable  degree  of  atmospheric  humicSty  and  comparative  exemption  from  heavy 
dews  are  conditions  extremely  favorable,  as  seen  in  the  general  healthy  appear- 
ance of  the  vines,  and  although  mildew  may  be  occasionally  seen  on  the  foliage, 
it  is  rarely  so  prevalent  as  to  seriously  injure  the  crop. 

Another  example  of  a  favored  region  is  found  at  Hammondsport,  Steuben 
county,  New  York.  Here  the  Catawba  and  other  late  grapes  mature,  and  their 
culture  is  rewarded  by  a  remarkable  degree  of  success,  taking  the  latitude  into 
consideration.  These  extensive  vineyards  are  on  steep  biU-sides,  extending 
for  several  hundred  feet  above  the  valley ;  the  soil  is  a  drift  formation,  and 
the  surface  is  thickly  covered  with  loose  shale ;  in  many  acres  the  soil  seems 
completely  covered  with  stones.  The  influence  of  Keuka  lake  is  supposed  to 
account  for  the  success  of  this  locality,  but  some  of  the  best  vineyards  are  so 
fiEu:  from  the  lake  that  its  agency  can  have  but  little  if  any  effect  on  the  climate;' 
the  body  of  water  is  also  too  limited  to  effectually  lengthen  the  season  of  growth, 
as  is  unquestionably  the  case  on  the  shores  of  the  great  lakes.  The  adapta- 
bility of  this  locality  for  grapes  may  be  attributed  to  the  nature  of  the  soil  and 
the  configuration  of  surface.  The  deposition  of  heav}''  dews  is  prevented  owing 
to  the  great  elevation,  combined  with  the  heat  absorbed  during  the  day  by  the 
abounding  stony  surfaces,  so  that  the  plants  are  exempt  from  mildew,  and  the 
foliage  uninjured  until  growth  is  checked  by  frost.  The  soil  is  of  a  character 
that  msures  a  healthy  but  not  an  over-luxuriant  growth ;  the  wood  matures  as  it 
grows,  a  valuable  condition  not  always  realized.  There  is  no  excess  of  succulent 
vegetation ;  even  the  extremities  of  the  branches  are  brown  and  hard  before  the 
crop  is  gathered.  The  excellent  quality  of  grapes  ripened  under  such  favorable 
circumstances  cannot  be  questioned. 

The  distinguishing  peculiarity  qf  a  good  grape  dimate  is  that  qf  the  entire  absence 
qf  mildew  on  the  foliage.  This  statement  is  made  with  a  knowledge  of  the  dis- 
astrous effects  of  rot  in  the  berry,  which  is  found  occasionally  in  sections  where 
leaf  blight  is  seldom  seen,  and  in  such  sections  is  properly  considered  the  greater 
evU  of  the  two;  but  if  we  sum  up  the  experience  of  grape-growers  throughoat 
the  country  we  shall  find  that  success  or  failure  of  varieties  are  wholly  depend- 
ent upon  the  absence  or  presence  of  mildew.  The  Delaware  may  be  noticed  as 
a  variety  not  subject  to  failure  £rom  rot  in  the  berry,  ripens  early  enough  to  bo 
available  over  as  great  an  extent  of  country  as  any  kind  in  cultivation;  has 
intrinsic  merits  that  would  place  it  even  in  the  most  limited  collection,  but  it  is 
so  liable  to  mildew  as  to  restrict  its  culture  to  a  few  certain  or  rather  uncertain 
localities.  It  cannot  be  planted  with  the  same  fireedom  as  the  Concord,  Perkins, 
Ives,  and  others  of  equal  hardiness  in  resisting  mildew.  Even  the  foreign  graipe 
succeeds  admirably  if  protected  horn  mildew,  and  oidy  for  this  disease  comd  be 
cultivated  with  as  much  certainty  as  the  Concord. 

It  is  a  difficult  matter  for  those  who  are  fortunately  placed  in  favorable  local- 
ities, and  whose  observations  have  not  extended  beyond  their  immediate  neigh- 
borhood, to  realize  the  extent  of  this  disease;  they  are  under  the  impression  that 
its  importance  is  exaggerated.  A  moment's  consideration  might  convince  them 
that  if  the  disease  did  not  exist  there  would  be  no  occasion  for  allu^ons  to  it. 

Seeing  that  the  hygrometrical  conditions  of  the  atmosphere  have  so  much 
influence  on  the  health  of  the  grape,  it  becomes  a  leading  question  how  best  to 
reach  a  knowledge  of  suitable  localities.  I  conceive  that  this  may  be  ascer- 
tained from  a  series  of  systematic  and  thorough  hygrometrio  observationSy  both 
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k  locab'des  known  to  be  favorable  as  well  as  in  those  where  foilores  constantly 
Gocor.  By  this  means  facts  may  be  accnmulated  regarding  the  actoal  degree  of 
kmiditj  in  the  air  most  favorable  to  the  development  of  grape  fon^  that  will 
enable  ns  to  test^  by  proper  instruments,  the  adaptability  of  any  lociuity  for  snc- 
cesgfnl  grape  cnltnre,  and  avoid  the  many  disappointments  and  losses  consequent 
apon  the  absence  of  accnrate  data  on  this  subject. 

So  far  as  present  knowledge  warrants  an  opinion,  a  good  wine-growing  region 
is  one  where  the  season  of  growth  is  of  sufficient  length  to  ripen  to  perfection 
our  best  wine  grapes,  exempt  from  late  spring  frosts,  heavy  summer  dews,  and 
early  frosts  in  autumn.  There  are  many  points  in  the  northern  and  western 
States  where  all  these  conditions  exist,  so  far  as  refers  to  the  varieties  of  the 
Labrosca  and  Cordifolia  species ;  but,  entertaining  the  opinion  that  the  southern 
yaiieties  of  the  chicken  grape,  such  as  Lenoir,  Devereaux,  Herbemont,  Norton's 
Vi^ia,  Cynthiana,  and  Cunningham,  will  produce  a  distinct  class  of  excellent 
wines,  (if  they  do  not  ultimately  take  the  lead  in  this  production,)  we  must  look 
to  regions  where  these  varieties  can  be  matured. 

About  10  years  ago  Mr.  Silas  McDowell,  of  Franklin,  Macon  county,  North 
Carolma,  directed  attention  to  the  "  Belt  of  no  frost,  or  Thermal  belt,"  on  the 
elopes  of  the  southern  Alleghanies.  Various  communications  were  published  by 
Mr.  McDoweU,  which  attracted  notice  at  the  time.  Convinced  that  these  observa- 
does  were  of  great  value,  and  directly  applicable  to  our  subject,  it  may  not  be 
out  of  place  to  quote  from  the  more  recent  of  these  letters ! 

Among  the  valleys  of  the  southern  Alleghanies  sometiines  winter  is  sticceeded  by  warm 
wother.  which,  continuing  through  the  months  of  March  and  April,  brings  out  vegetation 
rqndlj  nd  clothes  the  forests  in  an  early  Yerdore.  This  pleasant  spring  weather  is  termi- 
Mtad  hj  a  few  days*  rain,  and  the  clearing  op  is  followed  by  cold,  raking  winds  from  the 
Mrtfcweft,  leaving  the  atmosphere  of  a  puro  indigo  tint,  through  which  wink  bright  stars, 
bttt,  if  the  wind  subsides  at  ni^ht,  the  succeeding  morning  shows  a  heavy  hoar  firost ;  vee- 
etition  is  utterly  kiUed,  including  all  manner  of  fruit  germs,  and  the  landscape  clothed  in 
Terdnre  the  day  before  now  looks  dark  and  dreary. 

It  is  precisely  under  this  condition  of  things  that  the  beautiful  phenomenon  of  the  vernal 
noe,  or  thermal  belt,  exhibits  itself  upon  our  mountain  sides,  commencing  about  300  feet 
Totieal  height  above  the  valleys,  and  transversing  them  in  a  perfectly  horizontal  line  through- 
oQt  their  entire  length  like  a  vast  green  ribbon  on  a  black  ground.  Its  breadth  is  400  roet 
▼ertical  height,  and  from  that  wider,  according  to  the  degree  of  the  angle  of  the  mountain 
with  the  plane  of  the  horizon.  Vegetation  of  all  kinds  within  the  limits  of  this  aone  is 
imtoached  by  frost ;  and  such  is  its  protective  influence  that  the  most  tender  of  our  native 
gnpes  has  not  failed  to  produce  abundant  crops  in  26  consecutive  years.  The  thermal  belt 
out  exist  in  all  countries  that  are  traversed  by  high  mountains  and  deep  valleys,  as  the 
Diteial  canses  that  produce  it  are  at  infallible  as  those  whidi  produce  the  rainbow  in  the 
ebnds. 

The  philosophy  of  the  subject  is  described  as  follows : 

Frost  is  but  crystalized  dew,  and  can  only  form  during  clear,  still  nights,  when  the  atmos- 
pboe  is  in  repose.  The  atmosphere,  when  at  rest,  falu  into  a  series  of  strata,  one  lying 
above  the  other,  the  heaviest  stratum  becoming  the  base  of  those  above  it,  and  all  take  posi- 
tkns  according  to  their  weight  and  density,  upon  the  principle  of  ^pravitation. 

Heat  is  the  ajg;ent  that  produces  this  result.  The  heat  is  of  two  kinds,  both  from  the  same 
BODTce;  the  primary  one  being  the  sun*s  rays  direct,  and  the  other  the  heat  reserved  or 
ntained  by  the  earth.  This  heat  is  ever  radiatuig,  and  in  cold,  clear,  still  nights  it  mounts 
vpward  through  the  cold,  damp  air,  taking  from  it  its  caloric,  while  the  latter  rushes  down 
ia  a  cold  frost,  producing  currents,  and  hence  the  lowest  ground  in  a  valley  is  ever  subject 
to  the  hardest  frosts.  The  warm,  dry,  light  current  keeps  mounting  upward  like  cork  in 
water,  until  it  reaches  a  stratum  of  atmosphere  too  thin  and  light  to  support  it,  when  it  con- 
nqn^y  falls  back  and  forms  its  warm,  ory,  genial  stratum  upon  the  top  of  the  lower  or 
frost  stratum ;  and  hence  in  cold,  frosty  nights  is  produced  the  phenomenon  of  the  vernal 
tone. 

It  is  a  fact  that  can  be  well  attested,  that  all  attempts  to  cultivate  the  grape  in  our  low, 
^p  valleys  have  utterly  failed,  the  plants  being  attacked  by  what  is  called  the  mildew- 
%ht;  while  the  few  vines  that  grow  upon  the  small  farms  lying  high  upon  the  mountain 
>UMBhave  ever  matured  their  fruit  in  the  groatest  perfection,  and  the  true  reason  of  this  is 
^  all  good  varieties  of  grapes  are  of  tender  organization,  and  easily  affected  by  a  damp 
atmosphere  and  chill  dew.  And  on  the  mountain,  being  within  the  comparatively  dry 
I'ennal  zone,  they  grow  in  an  atmosphere  peculiarly  adapted  to  the  delicacy  of  their  tender 
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org»nizfttioD.  In  view  of  those  facts,  I  say  oonfldently  that  any  well  oonducted  effort  at 
grape  culture  will  succeed,  whether  it  he  upon  Uie  slopes  of  our  AUeghanies,  or  upon  the 
mountain  sides  that  skirt  the  valleys  of  the  northern  States,  and  all  that  is  required  to  insure 
success  is  to  ascertain  where  this  thermal  helt  is,  and  to  plant  the  vine  within  its  limits. 

As  may  be  readily  imagined,  this  belt  varies  in  its  height  above  the  valleys, 
according  to  the  configmution  of  the  comitry,  indej^ndent  of  the  height  above  the 
level  of  the  sea;  there  cannot  be  any  doubt  but  that,  either  by  observations  on 
vegetation  or  by  instrumental  tests,  these  favorable  zones  will  be  determined, 
and  grape  culture  reduced  to  a  certainty,  ixistead  of  being  a  matter  of  individiial 
experimenti  as  it  is  at  the  present  time. 

nCPOBTiLNCB  OF  A  I7KIF0SH  SUPPLY  OF  WATXB  IN  PLAISTC  CULTUBX. 

If  there  is  any  one  element  in  plant  growth  of  more  importance  than  another,  it 
is  water.  Crops  usually  foil  or  succeed  in  proportion  as  they  receive  an  equal  ^8- 
tribution  or  uniform  supply  of  this  element.  Failures  are  more  frequently  refened 
either  to  a  deficiency  or  to  a  surplus  of  rain-falls  than  to  any  other  cause.  Hence 
one  of  the  chief  essentials  to  culture  is  to  maintidn  the  presence  of  a  proper  amoont 
of  available  water  to  crops,  and,  as  £Eir  as  practicable,  guard  against  exoeBs  on 
either  side.  And  this  is  entirely  within  the  control  of  me  cultivator;  the  three 
operations  of  draining,  subsoiling,  and  mulching,  when  properly  understood,  com- 
prise all  the  requisites  of  success,  and  enable  him,  in  a  very  great  measure,  to 
regard  with  comparative  indifierence  whether  the  season  prove  unusually  wet  or 
unusually  dry^  LT  the  former,  the  drains  remove  all  superfluous  water,  and  the 
loosening  of  the  subsoil  allows  the  egress  of  water  through  all  its  pores,  which  aie 
roeedily  filled ;  and  mulching  the  surface,  so  as  to  prevent  evapOTation,  retains 
the  water  where  plants  can  reach  it,  instead  of  its  being  rapidly  consumed  by 
drying  winds  sweepm^  over  the  soiL 

Of  all  operations  relating  to  soil  culture,  there  are  none  whose  value  is  so  ^ell 
established  as  these,  and  yet  they  are  operations  to  which  the  great  majority  of 
cultivators  are  strangers.  Crops  mav  be  deluged,  starved,  for  want  of  proper 
depth  of  soil,  or  burned  up  by  drought  and  heat,  yet  the  well  known  reme^ 
against  such  extremes,  are  practically  ignored. 

Objectors  to  draining  frequently  argue  that  in  a  climftte  Subject  to  long-con- 
tinued droughts  it  is  worse  than  useless,  as  it  would  still  further  increase  thee>nls 
resulting  from  a  deficient  supply  of  moisture.  It  seems  not  to  be  generally  under- 
stood that  draining  in  connection  with  proper  culture,  increases  the  capability  of 
the  soil  for  absorbing  and  retaining  moisture.  Place  a  sponge  in  a  tight  vessel 
and  sprinkle  it  with  water;  for  a  time  it  will  all  be  absorbed,  but  as  soon  as  tbe 
pores  are  filled  it  ceases  to  be  taken  up.  Soils  act  in  a  similar  manner.  They 
also  have  their  respective  absorbing  capacities,  varying,  of  course,  according  to 
their  nature,  whether  a  compact  clay  or  a  peaty  morass.  The  last  is  of  such 
an  absorbent  character  as  to  be  commonly  designated  spongy.  The  object  in 
draining  is  simply  to  allow  the  superflaous  water  to  pass  off.  No  water  can 
reach  the  drains  until  the  pores  of  the  soil  are  satisfied  or  filled.  It  is  there- 
fore evident  that  the  deeper  the  soil  is  drained  the  greater  becomes  the  reservoir  of 
contained  moisture,  so  that  on  soils  of  a  gi'avely  or  sandy  nature  a  more  luxu- 
riant vegetation  will  be  produced  after  they  are  artificially  drained.  With  clsy 
soils  this  improvement  is  still  more  obvious;  no  good  clay  soil  can  be  considered 
in  best  cropping  condition  until  drained.  Tillage,  manures,  and  seed  are  to  a  cer- 
tain extent  wasted  on  the  best  clays  without  this  fundaineutal  improvement. 

The  utility  of  deepening  the  soU  cannot  be  questioned.  In  common  parlance 
a  good  soil  is  seldom  mentioned  without  the  addition  of  the  word  deep,  thus  tes- 
tifying to  the  value  of  this  property,  yet  how  few  make  any  attempt  to  deepen  a 
shallow  soil.  The  probability  of  bringing  to  the  surface  a  poor  strata  has  been 
given  in  argument  against  subsoiling.    Even  if  this  were  the  result  it  would  be 
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an  additional  reason  in  favor  of  tlie  procesB,  as  it  would  place  tbe  soil  where  it 
oan  be  enriched ;  but  Abseiling  proper  only  loosens  the  under  strata.  Trench- 
ing, which  implies  a  reversal  of  the  soil,  may  occasionally  afford  grounds  for  this 
objection,  at  least  for  a  time,  until  it  becomes  properly  ameliorated. 

Draining  and  subsoiling  therefore  increase  the  amount  of  available  mois- 
ture in  the  soil.    To  keep  it  there  for  the  benefit  of  vegetation,  and  prevent  its 
escape  by  mere  surfnce  evaporation,  we  have  recourse  to  mulching.    As  it  is 
generally  known,  this  operation  oon^sts  in  covering  the  soil  with  any  loose  ma- 
terial, such  as  straw,  wood  chips,  tan  bark,  &c.,  and  although  it  may  not  be 
practicable  to  carry  out  this  process  to  any  great  extent  in  agriculture,  yet  in 
orcharding,  and  indeed  all  tree  culture,  as  well  as  in  the  case  of  smUll  fruits,  it 
is  a  commendable  practice,  the  advantages  of  which  are  well  authenticated. 
Especially  in  newly  formed  plantations  is  its  great  value  conspicuous ;  not  only 
is  evaporation  arrested,  but  the  soil  is  secured  against  the  compacting  effects  of 
heavy  rain  falls,  weeds  are  kept  down,  and  root  growth  encouraged.    But  where 
it  is  not  expedient  to  apply  foreign  matter  to  the  surface  an  efficient  substitute 
can  be  had  in  the  soil  itself,  by  simply  keeping  the  surface  loose  by  cultivation. 
A  kw  inches  of  loose,  powdeiy  soil  on  the  surface  forms  a  capital  non-conducting 
itntam,  and  likewise  has  the  great  advantage  of  being  easily  secured. 

It  cannot  be  too  often  repeated  that  the  three  cardinal  opeiations  in  soil  oul- 
tore  aie  draiiung,  subsoiling,  and  mulching. 

WnXIAM  SAUNDERS. 
Hon.  HoBACE  Capbok,  CommissUmer. 


REPORT  OF  THE  CHEMIST. 


Snt :  I  have  the  honor  to  submit  the  report  of  the  chemical,  division  of  this 
Department  for  the  year  past,  embracing  a  statement  of  the  work  done  in  the 
laboratory  during  that  period. 

In  reviewing  3ie  variety  of  the  operations  carried  on  therein,  I  am  happy  to 
say  that  it  corresponds  more  nearly  than  hitherto  to  what  properly  belongs  to 
agriculture,  and  that  much  of  the  assistance  before  lent  to  private  enterprise  has 
been  withheld.  The  efforts  which  have  been  made  to  effect  a  change  in  the 
employment  of  the  laboratory  by  directing  its  labors  to  subjects  of  impoilance 
to  scientific  agriculture  have  been  in  part  successful. 

A  number  of  analyses  not  in  the  special  domain  of  agricultural  chemistry 
have  been  made  at  the  solicitation  of  correspondents  of  the  Department.  The 
following  classification  represents  the  variety  of  that  portion  which  was  deemed 
worthy  of  examination  and  report. 

Ahttrad  of  ihe  variety  ofcmciyiicdl  work  performed  in  the  laboratory  during  1867. 

Silver  ores. 
Iron  ores. 

Wiue  from  >vilcl  p^.ipes',  Mas.^achusotts. 

Wine  from  Calilurum. 

Wiuo  liom  Missouri. 

Wine  from  New  York. 

Wine  from  North  Carolina. 

Mineral  waters  from  District  Columbia,  Vir- 
g\n\di\  Maryland,  and  Illinois. 

Shell  DLcrls  from  Mississippi,  Virginia,  and 
Maryland. 

Green  sand  marls  from  Maryland  and  Vir- 
ginia. 

Stone  marls  from  Mississippi. 


Eirth  paints. 
FollerB*  earths. 
8UAtitic  clays. 
Ferruginous  clays. 
Siiico-alumlnous  days. 
Argillaceous  clays. 
Calcareous  clays. 
LimestooeH  in  yariety 
Calcareous  minerals. 
Boofing  slates. 
Varieties  of  pyrites. 
Bitaminous  shales. 
Blendes. 
Copper  ores. 
Gold  ores. 
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Also  examinations  for  other  departments  of  the  government. 

During  the  summer  and  aatamn  the  laboratory  has  been  occupied  with  a  series 
of  expenments  upon  the  absolute  growth  and  relative  saccharine  richness  of  the 
sugar  beet.  In  the  report  of  last  year  I  called  the  attention  of  the  late  Mr. 
Newton  (Commissioner)  to  the  great  importance  of  devoting  the  efforts  of  the 
Department  to  the  sugar  interest  of  the  country,  and  coupled  with  it  the  necessity 
of  placing  the  ^owth  of  the  sugar  beet  and  sugar  manufacture  from  it  more 
prominently  before  our  people  as  a  new  industry,  asd  a  source  of  great  national 
wealth. 

Considering  the  great  extent  of  territory  of  the  United  States,  and  how  large 
a  portion  lies  under  the  south  temperate  zone,  it  is  remarkable  how  few  plants 
have  been  cultivated  for  their  value  in  sugar.  To  show  this  fact  it  is  only  neces- 
sary to  submit  the  following  table : 


Amount  of  sugar  and  molasses  produced  in  the  United  States  in  1860,  ffvm  the 

eighth  cefmcs  United  States. 

Caa«  ingar,  in  hogsheads  of  1, 000  pounds  each 230,982 

Mapl«ia^r,  in  pounds 40,120,063 

Molasses,  of  cane, gallons  of 14,963,1)96 

Molasses, of  maple,  gallonsof 1,597,974 

Molasses, of  sorgbnm,  gallonsof 6,€96,181 

Of  the  230,000,000  pounds  cane  sugar  raised  in  the  United  States  Louisiana 
had  produced,  up  to  1860,  221,000,000  pounds. 

The  importations  of  sugar  into  the  United  States  in  the  same  year  (1860)  were 
as  follows,  (from  Commerce  and  Navigation  Report,  1860 :) 

Brown  sugar,  pounds 692,944,879 

Loaf  and  refined,  pounds 771,334 

Molasses,  pounds 86,392 

White  clayed  powdered  sugar 1,035,639 

These  figures  show  how  small  a  proportion  of  the  sugar  consumed  in  this 
country  has  been  raised  within  its  limits ;  this,  too,  in  a  year  during  which  there 
was  no  unusual  bterference  with  the  industry. 

The  country  should  be  able,  under  an  improved  system  of  agriculture,  not 
only  to  supply  its  own  demand  for  this  necessary  aiticle  of  diet,  but  should  also 
be  able  to  export  a  surplus  each  year  to  Europe.  To  give  an  idea  of  the  extent 
of  the  European  demand  the  following  table  is  taken  from  Stammer's  Jahres 
berioht  der  Zuckerfabrikation,  1866 : 


Sugar  consumption  in  Europe  in  the  year  I860. 


Couotry. 


Belgium 

Denmark 

Ckeat  Britain  and  Ireland . . . 

France 

Greece 

Hauseatic  towns  and  islands. 

Holland 

Italy 

Austria 

Portugal 

Russia 

Sweden  and  Korway 

Switzerland 

Spain 

Turkey 

ZoUverein,  (Oermany ) 


Iflnor  European  states 
Total 


Population. 


4,370,000 

1,900,000 
90,000,000 
36,000,000 

1,000.000 
900,000 

3,000,1)00 
21, 500. 000 
38.259,470 

3,800,000 
80,000,000 

3,500,000 

2,500,000 
16,000,000 
15, 000, 000 
34,670,330 


Weightin  ZoU- 
verein cwts. 


294, 000, 000 


I- 


568,020 

170,000 

11,088,900 

5,587,960 

66,613 

i»l,668 

403,890 

1,093,127 

1, 110, 591 
950,000 

1,330,000 
410,914 
264,685 

1,026,291 
476,086 

3,428,639 


ConsumotioD 
per  capitaia 
lbs. 


27,416,715 
4,250,783 


31,676,497 


13.00 

11.33 

36.66 

14.70 

&7S 

SSl66 

1&46 

&00 

2.92 

&S8 

1.66 

1L74 

ia60 

6w41 

3.00 

9.29 


9.33 
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To  meet  this  demand  Bugar  is  supplied  in  the  following  channels,  and  from 
only  two  botanical  sonrces,  viz.,  the  cane  and  the  beet : 

Beet  sugar  production  atid  colonial  sugar  entries  in  Europe  in  1865. 


Country. 


Greftt  Britain  and  Ireland. . 

France 

HoUand - 

Spain 

Portugal 

Bel^um 

Denmark 

Sweden  and  Norway.--.. 
Hanseaticand  other  ports. 

Zollverein 

Austria 

BoBsia 

Poknd 


Total 


Cano  sugar  im- 
ported, in  Zoll- 
verein cwts. 


]1,3S1>,895 

4,573,360 

2, 5>1>2, 000 

1,092,723 

250, 000 

200, 000 

500, 000 

357,000 

507,000 


21,155,427 


Beet  sugar  pro- 
duced, in  Zoll- 
verein cwts. 


Total,  in  Zoll- 
verein cwts 


3, 800, 000 
70,000 


i4  . 


500,000 


3, 600, 000 

1,300,000 

1,000,000 

300,000 


10, 570, 000 


11,382,895 

8, 373, 360 

2, 362, 000 

1,092,723 

250,000 

700,000 

500, 000 

357,000 

507,000 

3, 600, 000 

1,300,000 

1,000,000 

300,000 


31,7^,427 


A  glance  at  this  table  shows  that  after  tnly  half  a  ccntuiy  of  existence  the 
beet-sugar  production  is  one-third  of  the  total  supply,  and  is  every  year  increaa- 
ing.  The  following  return  for  1 866  shows  that  this  production  rose  above  one- 
thud  of  the  total,  and  this  allows  a  greater  consumption  per  individual,  which 
in  one  European  country  (Russia)  was  as  low  as  1  //b  pounds  per  head,  or 
^Q  of  what  is  consumed  in  Great  Britain. 

European  beet  sugar  production  for  three  years  ending  1866. 


Country. 


Germany,  (Zollverein) 

France 

Austria 

Roisia 

Belgium 

Poland  and  Sweden... 
Holland 

Total 


1865-'66,  in 

1864-'65,  in 

1863-'64, 

Zollverein 

Zollverein 

in  Zollve- 

cwts. 

cwts. 

rein  cwts. 

3, 698, 825 

3,413,214 

3,023,600 

5, 354, 940 

2,980,280 

2, 169, 340 

1,350,000 

1,691,280 

1,169,057 

1, 000, 000 

1, 534, 505 

1,413,263 

831,037 

437,896 

400, 620 

300,000 

230,000 

217,517 

70. 000 

50,000 

50,000 

12, 604, 802 

10, 337, 175 

8, 443, 397 

The  circumstances  at  the  close  of  our  civil  war  were  such  that  the  cultivation 
of  the  sugar  cane  as  a  branch  of  industry  was  completely  arrested,  and  has  not 
since  been  resumed.  The  only  sugar  produced  in  this  country  is  that  of  the 
maple,  which  is  limited  in  extent.  The  attempt  to  separate  and  crystallize  the 
cane  sugar  of  sorghum  on  a  large  scale  has  been  wholly  unsuccessful,  and  as  a 
eacchaiiferous  plant  it  is  only  valuable  for  its  molasses. 

^  In  view  of  these  conditions  of  sugar  growth  it  appeared  to  the  chemist  that 
some  experiments  should  be  made  by  t£is  department  to  aid  the  efforts  of 
various  coltivators  in  the  western  States  to  manufacture  sugar  from  beets. 

The  advantage  of  the  cultivation  of  beets  for  sugar  rests  upon  many  vahiable 

3 


34  AORICULTUBAL  REPORT. 

4 

• 

recommendations.  To  the  farmer  it  is  a  crop  demanding  less  time  and  labor 
than  the  sugar  cane ;  an  acre  of  beets  requires  45  days'  labor  of  one  man  and 
14  days'  labor  of  one  horse.  The  prodace  is,  as  before  stated,  over  9  cwt.  2 
qrs.  Under  the  longest  system  of  cultivation  the  ground  is  occupied  eight 
months.  According  to  the  United  States  Census  Reports,  (agriculture,)  1^0, 
''  a  domain  of  360  acres  in  the  south  is  worked  by  150  negroes,  which,  reckon- 
ing the  time  the  crop  is  on  the  ground  at  14  months,  would  bring  the  number  ol 
days'  labor  by  one  man  to  177  per  acre."  According  to  the  same  authority  an 
acre  of  land  in  sugar  cane  yields  in  14  months  15  cwt.,  1  qr.,  and  10  lbs. 
Bemarkiug  upon  this  the  superintendent  of  the  census  says:  ''Such  an  expend- 
iture of  labor  must,  in  the  nature  of  things,  absorb  the  greatest  part  of  the  prof- 
liB'j  and  it  was  shown  that  the  cost  of  cultivation  and  manufacture  of  cane  sugar 
was  equal  to  the  value  of  the  produce."  In  the  altered  condition  of  the  laborer  in 
the  south,  and  the  consequent  subdivision  of  land,  we  may  look  upon  the  culture 
of  sugar  from  the  sugarcane  as  abolished  as  a  branch  of  national  industry ;  the  winter 
climate  of  the  south  shows  it  to  be  less  favorable  than  that  of  the  West  India 
islands,  and  other  crops  requiring  less  time  and  labor  will  necessarily  be  grown 
in  a  newly  established  rotation. 

The  value  of  the  beet  cake,  or  the  residue  after  the  pressure,  is  very  great 
when  used  as  a  food  for  cattle.  It  is  both  nutritioils  and  agreeable,  containing 
a  considerable  amount  of  sugar  which  under  the  ordinary  processes  is  not  removed, 
besides  all  of  the  albuminous  or  protein-yielding  nitrogenous  matter,  so  that  a 
large  amount  of  manure  is  thus  secured  in  the  most  profitable  way.  During  the 
late  growth  it  is  often  customary  to  |pmove  some  of  the  leaves  of  the  plant,  and 
thus  a  lar^e  amount  of  fresh  food  is  secured  during  the  period  of.  growth.  The 
fact  that  the  cane  refuse,  or  bagasse,  if  not  fit  for  food,  is  useful  as  fuel  in  boil- 
ing the  juice,  is  nut  an  equal  set-off  to  the  manure  value  of  the  beet,  since  under 
sugar-beet  cultivation  no  farmer  will  think  of  manufacturing  sugar  on  his  own 
farm. 

The  earlier  attempts  made  in  this  direction  in  this  countiy  have,  until  veiy 
lately,  proved  unsuccessful,  owing  perhaps  to  want  of  appreciative  combination 
between  the  grower  and  manufacturer.  To  be  successful  the  beet  must  be  grown 
on  a  large  scale,  and  the  sugar  manufactured  on  an  equaUv  extensive  plan.  No 
efforts  of  individual  farmers  nor  small  combinations  of  m&L  districts  can  be  suc- 
cessful, since  large  capital  and  improved  machinery  dre  necessaiy  for  economical 
production. 

When  we  consider  that  a  rural  establishment  in  France  will  operate  on  not 
less  than  ^,000  kilograms  per  day,  150,000  kilograms  per  month,  or  1,500,000 
kilograms  in  the  season,  it  may  be  seen  that  the  manufacture  can  only  be  carried 
on  by  copartnership  with  large  farmers,  who  can  forego  immediate  returns,  and 
also  derive  further  profit  from  alcoholic  distillation;  and  that  the  small  pro- 
ducers of  ten,  twenty,  fifty  to  a  hundred  tons  of  beet  (a  numerous  class)  would 
be  outside  of  these  operations. 

To  make  the  cultivation  a  success,  it  also  needs  amelioration  of  soil  by  judi- 
cious rotation,  full  use  of  residues,  and  rational  choice  of  manures;  a  greater 
solidarity  between  farmers  and  manufacturer^ ;  between  the  workshop  and  the 
farm,  and  between  him  who  sells  and  him  who  manufactures ;  when  the  beet 
will  be  bought  according  to  its  value  in  sugar,  and  when  factories  will  be  built 
by  the  formation  of  farmer  companies. 

Much  of  the  success  of  beet-sugar  manufacture  in  Europe  is  due,  not  merely 
to  the  improved  treatment  of  the  juice  and  to  new  machinery,  but  also  to  the 
selection  of  improved  varieties  of  the  beet.  Dubrunfaut  in  his  work,  ''Art 
de  Fabriquer  le  sucre  de  betteraves,"  Paris,  1825,  quoting  fi:om  Payen,  in  the 
Technological  Dictionary,  gives  the  Beta  Silvestris  as  the  first  variety,  and  Beta 
Alba  as  the  second,  with  oUier  varieties  and  sub-varieties  of  less  value — as  the 
Oastelnaudaiy,  6do.    The  order  of  richness  in  sugar  was:  1st.  Beta  Alba;  2d. 
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Castelnandary.  The  varieties  of  Beta  Alba  bave  been  multiplied  ranee,  and 
bett^  races  now  supplant  tbe  older  ones,  the  Castelnandary  baving  almost  dis- 
appeared. Tbose  brougbt  into  notice  by  M.  Vilmorin  are  much  cultivated  in 
France ;  tbe  Magdeburg  and  Silesian  beets  are  largely  grown  in  Germany. 

Believing  that  diflferences  in  climate  in  tbe  two  continents,  not  bitberto  appre- 
ciated, migbt  bave  some  influence  in  varying  tbe  amount  of  sugar  wbicb  tbe  beet 
in  Europe  bas  been  proved  capable  of  yielding,  and  that  this  variation  migbt  be 
recognized  by  cultivation  under  such  surveillance  that  the  clitnatic  conditions 
ghould  be  accurately  known,  I  placed  the  subject  under  the  notice  of  the  late 
Commissioner,  Mr.  Newton,  requesting  that  a  series  of  experiments  on  the  growth 
of  reliable  French  beets  might  be  carried  out  on  the  experimental  farm  during 
thevear.  Mr.  Newton  immediatelv  fifave  the  necessary  instructions  to  obtain 
the  Beed  and  have  the  beets  raised  in  the  way  indicated.  Upon  these  plants  the 
experiments  now  deta.iied  were  conducted. 

The  cultivation  was  not  carried  out  in  a  careful  manner,  and  the  roots  were 
neither  so  large  nor  saccharine  as  M.  Vilmorin  states  tliem  usually  to  be  when 
grown  in  France.  The  varieties  were  sowti  upon  soils  of  different  tenacity  and 
richness,  and  tbe  drainage  was  not  uniform — a  fact  which,  taken  in  connection 
lith  the  rain-fall,  will  explain  tbe  sudden  weekly  variations  in  the  percentages  of 
sogar. 

-in  coltivadon  the  beet  succeeds  wheat  or  oats.     An  ordinary  rotation  in 
ranee  is:    1.  Barley,  or  wheat,  with  manure.     2.  Beets.     3.  Oats.     The  beet 
abooldbe  sown  as  late  as  possible,  on  ground  which  is  not  highly  or  freshly 
manmed,  as  in  such  case  it  will  run  into  top,  throw  out  too  much  root  and  aug- 
ment the  proportion  of  water,  at  the  same  time  gaining  a  disagreeable  taste.   The 
latlerwas  believed  to  be  due  to  the  entry  of  ammoniacal  salts  into  the  root,  derived 
fivm  the  decomposition  of  animal  manures  ,*  but  Michaelis  bas  shown,  with  some . 
reason,  that  ammoniacal  salts  do  not  exist  reddy  formed  in  the  juice,  but  are  tbe 
prodncts  obtained  by  treatment  with  lime  or  other  alkaline  bases.     Whether  this 
be  a  constant  fact  or  not,  it  is  certain  that  fresh  manures  diminish  tbe  percentage 
of  sogar,  both  relatively  and  absolutely,  as  is  noticed  fncther  on  in  detailing  the 
experiments  of  M.  C^renwinder. 

It  would  be  hasty  to  make  any  approximate  statement  of  the  amount  of  mann- 
factored  sugar  which  an  acre  of  sugar  beets  grown  in  this  country  can  produce, 
as  enoogb  is  not  yet  known  of  actual  growth  in  various  latitudes  to  determine 
the  average  yield.  The  beet  grown  in  France  in  1844  yielded  from  7  to  14 
tons,  and  averaged  from  7  to  8  per  cent,  sugar  in  the  juice,  while  scarcely 
more  thxin  4^  per  cent,  was  separated.  From  10  to  12  tons  is  an  average  crop 
in  that  country.  At  10  J  tons  tbe  produce  of  sugar  per  acre  is  9  cwt.  63  lbs., 
or  1,071  lbs.,  instead  of  1,881,  (the  yield  of  8  per  cent,  sugar.)  The  richness  of 
sugar  is  ordinarily  in  tbe  inverse  ratio  of  tbe  size  of  the  beet,  and  in  tbe  direct 
alio  of  its  density. 

In  declaring  what  sections  of  our  vast  country  are  best  adapted  to  the  growth 
of  the  sugar  beet,  we  may  be  assisted  by  referring  to  the  conditions  of  tempera- 
tore,  moisture,  and  genend  climate  wbidi  are  found  to  exist  in  the  European 
beet-growing  regions. 

Early  in  tbe  history  of  this  industry  the  roots  were  grown  in  the  south  of 
France,  and  it  was  beUeved  that  a  warmer  summer  led  to  more  saccharine  juice ; 
hot  experience  bas  shown  that  the  juice  of  southern  France  was  less  saccharine, 
and  the  cultivation  is  now  limited  to  tbe  north  and  middle  of  that  country.  The 
latitude  of  45°  has  been  asserted  to  be  the  southern  limit  of  the  sugar-beet  cul- 
tnre  in  France ;  latitude,  however,  is  a  poor  guide  on  this  subject,  since  an  ex- 
unination  of  the  isothermal  and  isothenu  lines  will  show  that,  as  a  continent  is 
Tarionsly  warmed  in  proportion  to  its  low  level  and  proximity  to  large  seas,  so 
the  temperature  must  vary  in  proportion,  and  follow  the  line  of  the  long  axis  of 
the  elevated  land.     The  countries  of  Europe  in  which  the  sugar  beet  is  oultl- 
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vated  aro  chiefly  the  elevated  lands,  or  the  plateau  of  middle  of  Europe,  being 
extended  plains  watered  by  large  rivers  and  forming  the  water-sheds  or  divorts 
of  many  of  the  largest  waters  of  that  continent.  This  large  tract  of  land  is  woU 
moistened  by  summer  rains,  and  it  appears  that  the  beet  grows  better  and  is 
richer  in  sugar  when  the  rain-fall  is  greatest  in  summer.  The  beet  must  have 
abundance  of  rain  during  the  spring  and  summer  months. 

The  experiments  in  this  laboratory  show  that  no  real  growth  of  vegetable 
tissue  is  made  after  the  middle  of  September,  from  which  date  the  alteration  in 
weight  and  the  amount  of  juice  vary  with  the  rain-fall  of  the  period ;  but  there 
is  no  real  growth,  and  hence  the  autumnal  rains  have  no  reference  to  the  sao- 
ceas  of  this  industry.  This  explains  why  the  European  sugar  beet  has  become 
valuable  in  proportion  as  it  travelled  norihward.  On  the  shores  of  the  Mediter- 
ranean it  is  poor  in  sugar.  North  of  the  Alps,  from  the  mountain  country  of 
southern  Germany  to  the  mouths  of  the  Elbe,  from  the  shores  of  the  Baltic  to  the 
mouth  of  the  Vistula,  the  sugar  beet  flourishes,  even  with  a  winter  temperature 
down  to  4*  10°.  As  the  plant  is  a  biennial  and  can  endure  considerable  cold  in 
winter,  the  climatic  condition  of  heat  which  favors  its  growth  is  a  warm  som- 
mer  temperature  with  a  high  rain-fall.  This  condition  exists  in  the  north  and 
middle  of  France,  over  nearly  the  whole  of  northern  and  southern  Germany, 
north  of  Vienna,  all  of  Poland,  Gallicia  and  Russia,  and  eastward  over  the  great 
plains  of  eastern  Europe,  embracing  the  country  of  the  upper  w^aters  of  th^ 
Dniester,  Prepel,  Dnieper,  Vistula,  Don,  Dwina,  Volga,  and  Koma  rivers.  Thia 
region  gives  a  summer  temperature  from  55®* to  74°  E.,  and  a  winter  mean  from 
32°  to +10°  F.  ^ 

The  beet  region  of  France  already  alluded  to  conforms  to  these  conditions, 
its  isotheral  lines  including  a  mean  summer  temperature  varying  from  60°  to 
74°,  while  its  isochimenal  (or  winter)  lines  run  somewhat  below  32°.  The  total 
annual  rain-fall  of  northern  France  is  22  inches ;  that  of  southern  France  23, 
and  western  France  24  ,*  yet  the  south  of*  France,  as  mentioned,  is  not  nearly  so 
favorable  to  the  sugar  interest,  for  the  reason  that,  although  the  total  rain  iB 
equal  to  that  of  the  other  regions,  but  a  limited  amount  falls  during  the  summer, 
the  wet  season  occurring  in  autumn.  The  mean  annual  faU  of  rain  over  the  rest 
of  France  occurs  so  that  in  the  north  of  that  country  the  excess  is  in  summer 
rather  than  in  spring;  while  in  the  west  the  rain-fall  of  spring  is  the  greater. 
The  average  annual  depth  over  France  is  23  inches  by  the  rain-gauge;  over ' 
northern  and  southern  Germany  the  annual  fall  is  26  inches  and  21  inches  respect- 
ively ;  37  per  cent,  of  this  occurring  in  summer,  and  21  per  cent,  in  spring. 
All  of  these  countries  yield  a  large  amount  of  sugar  in  the  juice. 

The  success  of  raising  beets  for  sugar  in  Spain  has  not  been  promising. 
Almost  the  whole  of  that  country  lies  in  the  region  of  autumnal  rains,  having  a 
total  rain-fall  of  30  inches,  32  per  cent,  of  which  occurs  in  spring,  and  29  per 
cent,  in  summer.  A  liberal  supply  of  rain  during  the  growth  of  the  root  appears 
to  be  necessary  to  convert  a  portion  of  cellulose  into  sugar.  After  the  first  of 
September  no  further  active  formation  of  cellulose  takes  place,  the  gain  or  loss 
of  wiBight  in  the  roots  being  due  to  the  imbibition  of  more  or  less  water  by  the 
rootlets,  which  only  serves  to  dilute  the  sap  rather  than  to  increase  the  sugar, 
and  thus  autumnal  rains  do  not  aid  in  maturing  the  juice. 

As  the  causes  which  regulate  temperature  and  moisture  operate  over  the  United 
States  in  a  direction  chiefly  from  north  to  south,  rather  than  from  east  to  west  as 
in  Europe,  the  belts  of  temperature  conesponding  to  those  of  Europe  are  wider 
from  north  to  south/  hence  a  great  extent  of  land  is  favorable  to  the  adoption  of 
this  industry.  The  extreme  south  of  this  couiftry  is  of  course  unfitted,  and  no 
line  of  latitude  can  here  define  the  northern  or  southern  boundary,  since  latitude 
and  climate  do  not  correspond.  If  a  summer  temperature  of  77°  F.  be  esteemed 
the  highest  for  favorable  culture,  then  the  southern  limit  would  begin  at  the 
Bouthem  line  of  Virginia,  on  the  Atlantic;  reach  latitude  35°  in  North  Carolina 
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ind  rennessoe,  running  south  of  Louisville,  and  from  tbenco  to  Fort  Leaven- 
worth, and  from  that  point  to  the  Llanos  Estacados  of  northwest  Texas. 

The  northern  limit  of  beet  culture  is  doubtful.  On  the  plains  of  Rassia  it  is 
^wn  where  the  isochimenal  line  is  — 10°.  If  this  would  hold  good  on  this  con- 
tinent, there  is  no  portion  of  the  United  Stated  too  cold  for  its  culture.  This 
vagi  extent  of  country  is  naturally  divided  into  two  regions,  viz :  1.  The  middle 
division  of  the  temperate  zone  of  the  United  States,  lying  between  parallels  39 
vid  43,  compriring  Massachusetts,  Rhode  Island,  Connecticut,  New  York,  New 
Jersey,  Pennsylvania,  Ohio,  Indiana,  Illinois,  Iowa,  Nebraska,  southern  Idaho, 
and  Chregon,  'with  an  area  of  453,000  square  miles,  is  favorable  to  beet  culture, 
the  mean  annual  temperature  varying  from  47°  to  53°  F.  2.  The  district 
between  parallels  36°  and  39°,  embracing  the  border  States,  Delaware,  Mary- 
land, Virginia,  West  Virginia,  Kentucky,  Tennessee,  lilissouri,  with  Kansas, 
Colorado,  Utah,  Nevada,  and  northern  California,  possessing  an  area  of  676,000 
square  miles  and  a  mean  annual  temperature  of  50°  to  60°  F.,  is  also  favorable 
to  the  culture  of  the  beet ;  so  that  a  belt  of  country  seven  degrees  wide  in  lati- 
tude, and  with  an  extent  of  1,129,000  square  miles,  is  open  to  this  industrial  art. 

North  of  35°  to  the  northern  boundary  line  there  is  not  less  than  10  inches  of 
nin  in  summer  in  the  seaboard  States,  increasing  in  the  Mississippi  valley  region 
to  14  inches  and  15  in  Ohio  and  Kentucky,  and  as  far  as  96°  west  longitude. 
Orer  the  same  region  in  spring  there  is  a  fall  of  10  inches,  increasing  in  the 
centre  of  the  valley  and  reaching  13  inches  in  some  places  close  to  parallel  b5^. 

Having  thus  called  attention  to  the  important  subject  of  the  relation  of  climate 
to  beet  growth,  a  recital  of  the  operations^conducted  upon  the  beets  grown  for 
the  special  purpose  of  determining  their  value  in  sugar  under  certain  climatic 
nnjes  is  subjoined.  In  the  first  place  it  was  deemed  necessary  that  a  knowledge 
of  t]ae  range  of  the  temperature  and  fall  of  rain  should  be  secured  as  accurately 
tt  poflsible,  so  that  the  general  rate  of  growth  and  augmentation  in  sugar  might 
be  determined  in  relation  to  temperature  and  moisture. 

Utm  temperatures  (weeldy)  and  rain-faU  from  May  17  to  November  10,  1867. 


Maj  17  to  May  23 

May  24  to  May  30 

May  31  to  Jane  6 

June  7  to  June  13 

Jane  14  to  June  20 , 

J(me2l  to  Juno  27 

Jtme28to  July  4 

iolyS  to  July  U 

July  12  to  July  18 

July  19  to  July  25 

July26to  August  1 

A]i^iist2  to  August  8 

August  9  to  August  15 

Aogofit  16  to  August  22 

Angost  23  to  August  29 

Angust  30  to  September  5. .... 
September  6  to  September  12. 
B^tember  13  to  September  19 
64>^ember  20  to  September  26 
S^tember  27  to  October  3... 

Ottober  4  to  October  10 

October  11  to  October  17 

October  18  to  October  24 

October  25  to  October  31 

November  1  to  November  7 

Horember  8  to  November  10. . 


»    ,,_^ 


\ 


0.60 
0.70 
1.20 
3.80 
1.50 
0.45 
0.50 
1.22 
0.70 
0.15 
0.35 
1.80 
3.23 
5.90 
0.95 
0.10 
1.10 
1.00 

2.60 
O.OU 
0.20 
4.25 

1.20 


Mean 
temp. 


i 


59.21 
68.21 
71.96 
67.23 
75.16 
71.17 
80.44 
76.83 
71.68 
75.70 
76.46 
73.87 
76.27 
75. 41 
74.00 
71.44 
69.33 
71.41 
66.40 
61.68 
56.47 
57.73 
60.51 
52.90 
51.47 
60.73 
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This  record  of  thq  conditions  of  temperature  and  rain-fall  daring  the  period  of 
OTOwth  was  obtained  through  the  courtesy  of  the  Secretary  of  the  Smithsonian 
uifititntion,  and  proves  the  basis  upon  which  the  projected  curves  in  the  diagram 
I  of  temperature  and  rain-fall  have  been  drawn.  It  is  proper  to  remark  that  this 
I  snmmer,  in  the  District  of  Columbia,  was  unusually  cold  and  rainy,  being  there- 
fore an  exceptional  season.  It  is  judged  on  that  account  to  have  been  more 
fevorable  to  the  growth  of  the  roots,  though  it  delayed  the  sowing  until  May  17. 

The  growth  of  the  plants  was  slow,  and  the  first  roots  were  lifted  for  examina- 
tion at  the  close  of  July.  The  seed  had  been  obtained  from  M.  Vilmorin,  Paris, 
in  the  early  spring  of  the  same  year,  and  consisted  of  the  following  varieties: 
White  Silesian,  with  red  top ;  White  Silesian,  with  green  top ;  Wlute  Magde- 
\mrg ;  Castelnaudaiy  Yellow ;  Beta  Imperialis,  (two  varieties,  Nos.  1  and  2 ;) 
Filmorin's  Improved  White  j  Improved  White  Imperial. 

The  seeds  were  sown  in  the  open  air  in  the  experimental  farm  on  ground 
moderately  manured  with  stable  manure,  and  the  cultivation  was  that  pursued 
with  the  garden  beet. 

As  the  investigations  carried  on  had  for  their  object  a  purely  practical  result, 
no  ohservations  were  made  upon  the  early  growth  of  the  plants.  The  first 
experiments  were  performed  when  the  beets  had  attained  some  size — in  the  third 
veek  of  July,  or  about  the  67th  day  of  growth.  From  the  24th  of  July  until 
the  4th  of  November  weekly  examinations  were  made,  the  results  of  which  indi- 
cated the  total  growth  of  the  plant,  as  well  as  the  special  increase  in  the  per- 
centage of  sugar. 

The  mode  of  selection  for  examination  was  this:  Five  roots  of  medium  size, 
lepiesenting  a  week's  period  of  growth,  were  selected.  The  weights  of  these 
vjm  ascertained,  separating  the  tops  close  to  the  collar,  and  weighing  root  and 
top  separately.  The  average  growth  depending  on  climate  and  soil  was  thus 
ascertained,  as  nearly  as  possible,  and  the  exact  relation  between  growth  of  roots 
and  tops  directl}  established.  The  roots  were  then  pressed  in  bags  so  as  to 
lemove  the  juice,  which  was  measured,  its  density  noted,  and  tested  for  the  add 
and  sugar  present.    The  results  obtained  are  given  in  the  accompanying  tables. 

As  might  bo  expected,  where  several  varieties  were  grown  under  conditions 
ahnost  perfectly  similar,  a  uniformity  of  result  was  obtained  as  far  as  the  general 
ate  and  period  of  growth  of  the  plant  were  concerned.  Whatever  differences 
weie  observed  might  with  justice  be  referred  to  such  variations  as  distinguish 
(me  variety  from  another.  The  Gastelnaudary  Yellow,  White  Magdeburg,  Vil- 
morin's  Improved  White,  and  the  Improved  White  Imperial  are  the  varieties 
which  yielded  the  largest  amounts  of  sugar.  The  sudden  falling  of  the  sugar 
percentage  at  the  close  of  September  in  all  the  varieties  is  remarkable ;  and  as 
toward  November,  although  the  percentage  of  sugar  increases,  it  never  attains 
what  it  was  in  the  middle  of  September,  it  is  evident  that  there  is  no  advantage 
in  delaying  the  pressing  of  the  roots  beyond  the  10th  of  September,  and  that 
nothing  is  gained  by  allpwing  the  beets  to  remain  in  the  ground  after  the  1st  of 
October. 

While  the  varieties  experimented  on  conform  to  the  general  tendency  to  two 
curves  of  sugar  maxima — ^an  early  and  late— when  exhibited  in  diagram,  the 
diflSerences  between  them  are  very  marked ;  but  it  is  difficult  to  state  h^w  much 
these  differences  may  be  owing  to  peculiarities  of  the  individual  variety,  or  to 
some  conditions  acting  on  the  individual  and  not  common  to  the  whole.  The 
CQive  of  sugar  increase  follows,  as  a  matter  of  course,  the  line  of  temperature, 
hut  appears  to  be  more  directly  related  with  the  curves  of  rain-fall,  and  appar- 
«idy  justifies  the  view  put  forward  previously,  that  the  beet  vnU  only  yield  large 
amounts  of  sugar  when  the  summer  rain-fall  is  not  below  that  of  the  spring. 

The  diagrams  on  pages  40  and  41  will  show  the  lines  of  sugar  percentage 
throughout  the  period  of  examination,  each  page  exhibiting  four  varieties.  They 
ate  designed  to  afford  an  ocular  demonstration  of  the  figures  contained  in  the 
tables,  to  which  they  ooiiespond  with  the  greatest  possible  exa/ctneiBa. 
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During  the  two  weeks  between  tLe  9th  and  22d  of  August,  as  much  rain  fell 
(9.13  inches)  as  between  the  first  of  June  and  the  first  of  August.  An  inspec- 
tion of  the  sugar  curves  will  show  that,  with  one  exception,  the  increase  in  the 
percentage  of  sugar  was  very  marked.  Again,  between  the  25th  and  31st  of 
October  4  J  inches  of  rain  fell,  and  with  one  exception  in  the  following  week  the 
increase  of  sugar  in  the  juice  marked  two  per  cent. 

An  inspection  of  the  curves  of  these  diagrams  will  show  within  what  a  limited 
period  of  time  the  sugar  exists  in  largest  quantity.  The  maximum  amount  of 
sugar  in  the  cultivation  of  1867  was  found  between  the  7th  of  August  and  the 
20th  of  September.  This  is  the  richest  period  of* the  growth  of  the  plant.  From 
the  15th  of  October  onward  the  rate  of  sugar  in  the  juice  again  augments,  but  it 
never  reaches  the  amount  yielded  in  the  close  of  August  and  1st  of  September. 

On  reference  to  page  38  there  will  be  found  a  diagram  of  the  rainfall  and 
temperature,  deduced  from  the  record  immediately  preceding,  and  a  comparison 
may  be  instituted  between  the  curves  of  growth  and  fall  of  rain  and  mean  tem- 
perature, and  the  close  relation  of  these  fliree  conditions  may  be  observed. 

The  results  of  the  examination  of  the  growth  of  the  beet  and  the  constitution 
of  the  juice  are  given  in  the  following  tables : 

White  Silenan  Red  Top. 


Data  of  experiment. 


July  24 

Augoftl «. 
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Angtut27 

September  9 
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White  Silesian  Green  Top. 


Date  of  experiment. 


Aofutl 

ABs:a8t7 

kigtmn 

AnguitS? 

8«pteinber  9 . 
September  23 
8^tember30 
0ctober7.... 
October  14... 
0etob«r21  ... 
October  28  . . 
November  4.. 


.a 

r 

► 


411.8 
634.6 
867 
1. 151. 8 
1,440.8 
1, 936. 8 
1,365.2 
1,387 
1,182 
1,376 
1,168 
1,495 


o 
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a 


225.8 

213.6 

152.6 

196.6 

362 

181.4 

136.4 

146 

172 

143 

149 

135 


87.77 
84.66 
88.66 
93.61 
90.00 
91.60 
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81.66 
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White  Magdeburg. 


Date  of  experiment 

Average  weight  of 
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Average  weight  of 
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Improved  White  Imperial, 


Dat«  of  ezpcrimcDt 
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Beta  Imperialii  No,  1. 


Date  of  experiment 
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Beta  Imperialis  No,  2, 
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jBly27 

Aq^3.... 

Ao^QStS 

Ac^njt  21 

Septembers.. 
Seirtember  17 
September  28 

Octobers 

October  10... 
October  17... 
October  24... 
October  31... 


.a 
to 

O  O 

^- 

> 

< 


966 
393.8 
561.4 
938.2 
1, 149.  6 
1,141.8 
1,160.6 
1, 198. 4 
J, 268 
1,220 
1,615 
902 


•a 

I- 

> 
< 


158.2 

192 

293.4 

212.6 

181.4 

137.6 

177.4 

164.2 

157 

158 


126 


o 
\    o 


o 

§ 

u 


88.03 
81.74 
79. 36 
87.87 
88.15 
90.00 
85.00 
90.00 
86.66 
8.T33 
86.66 
78.33 


feS 


OQ 


1.033 
1.029 
1.036 
1.027 
1.031 
1.035 


037 
030 
035 


1.035 
1.034 
1.035 


a 

u 

a  {3    • 
u 


2.37 
3.  .'JO 
&70 
7.10 
7.40 
6.10 
6.33 
4.48 
5.10 
5.50 
3.60 
5.80 


.  u 
u 

"S 

< 


1.004 

1.35 

1.26 

0.750 

0.650 

0.515 


o 

• 

a 

a 

m 

8 

Month. 

o   of   top 
roots. 

^1 

go 

rage  per 
of  Juice. 

"3 

3      * 

§ 

«a 

o 

Ci 

•> 

h 

#3 

« 

>• 

► 

o 

a 

w 

p:: 

•< 

•< 

H 

ft 

JUy 

10:19 
10:41 
10:65 
10:71 

2.37 
5.7 
6.2 
5.0 

88.00 
82.90 
88.20 
83.70 

423 

1,150 
1,362 
1,028 

Ani^ 

727 

212 

S^tember / 

October 

3;m 

Vilmorin^s  Improved  White, 


Date  of  experiment. 


Wy27 

AB{ait3 

Aiifast9 % 

AaiMtSl 

September  6 

September  17 

September  26 :. 

Octobers 

October  10 

October  17 

October  24 - 

October  31 ^ 


•a 

I 

< 


455.4 

621.6 

600 

901.2 
1,217.8 
1,267.8 
1,60&2 
1,862.0 
1,778 
2,281 
1,297.2 
1,082 


.a 

bO 

< 


263.2 

330.6 

347.4 

35a  6 

235.4 

257.8 

208 

111.4 

188 

228 

117 

146 


o 


o 

«< 
a 

Ik 


86.70 
82.16 
86.16 
88.83 
91.95 
88.16 
85.00 
85.00 
85.00 
8().  66 
88.50 
80.00 


o 

« 
OS 


1.032 
1.040 
1.040 
1.033 
1.032 
1.040 
1.035 
1.026 
1.035 
1.030 
1.030 
1.030 


OS 

8 

Px 


3.87 

5.90 

6.70 

7.00 

7.406 

6.50 

5.35 

3.62 

3.20 

3.80 

4.31 

3.95 


8 

I 


•0* 


1.10 
1.04 
.890 
.900 
.897 

.eso 


Month. 


July 

An(Qit... 
September 
October... 


04 

5 


^ 


s 


10:  18 
10 :  21. 2 
10:73 
10:95 


3.27 
&53 
6.75 
3.81 


a 

V 

go 


86.7 
84.4 
87.5 
85.0 


615 
1,525 
1,965 
1,228 


639 
171 
440 


737 


46 


AGRIOJJLTURAL   REPORT. 
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An  inspection  of  ttese  tables  shows  some  uniformity  of  results  worthy  of  note. 

1. — The  nature  of  the  acid  of  the  beet. 

Fresh  jui(5e  exposed  to  the  air  blackens,  the  discoloration  beginning  at  the 
8U];^e,  passing  down  to  the  bottom  of  the  vessel,  and  is  hastened  by  stirring,  expo- 
sure of  surface,  heating  unusually,  and  by  a  larger  or  more  watery  con(lition  of 
the  beet.  This  is  perhaps  often  confounded  with  the  action  which  tannic  acid 
when  present  exerts  upon  the  acid  of  the  pulp ;  but  juice  expressed  without  con- 
tact of  iron  and  kept  in  glass  vessek  also  blackens,  so  that  it  depends  on  other 
causes.  Dubrunfant  states  that  when  the  roots  are  kept  or  dried  for  some  time 
this  blackening  does  not  occur  in  the  juice;  and  certainly  if  the  acid  of  the  juice, 
when  freshly  pressed,  be  neutralized  with  carbonate  of  so<ia,  the  blackening  of 
the  liquor  is  materiidly  delayed.  The  cause  of  this  change  of  color  has  not 
been  sufficiently*  studied  to  enable  any  explanation  of  a  satisfactory  character 
to  be  offered.  There  are  several  vegetable  acids  present  in  the  juice ;  of  these, 
oxalic  acid  predominates — as  shown  by  Pelouze  and  Spiller — ^but  malic  and  citric 
acids  have  also  been  found  to  exist.  Theii^resence  and  abundance  are  stated  to 
bear  a  certain  relation  to  the  amount  of  sugar  present.  All  of  these  acids,  and  the 
sugar,  arise  firom  the  alteration  of  the  same  compound— cellulose— and  both  sub 
stances  gradually  diminish  in  amount  as  the  root  approaches  the  close  of  tho^irsi 
year's  growth.  Determinations  of  the  amount  of  free  acid  in  the  juice  were  made 
during  the  latter  part  of  July,  the  whole  of  August,  and  the  early  portion  of  Sep- 
tember. It  was  anticipated  that  some  relation  might  be  found  between  the  sugar 
and  the  acid  elements,  as  it  is  generally  supposed  tll^at  the  sugar  is,  in  the  pro- 
gress of  vegetable  life,  gradually  converted  into  vegetable  acid,  as  appears  in  the 
ripening  of  frdts.     In  these  experiments,  however,  no  certain  relation  could  be 
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establislied,  the  amonnt  of  acid  varying  remarkably  at  short  mtervals  without 
COTicsponding  variation  in  the  proportion  of  sugar.  The  acidimetry  was  there- 
fore not  pursned  to  the  close. 

One  advantage  which  the  4>eet  possesses  as  a  sugar-producing  plant  above  the 
tropical  cane,  is  the  power  which  it  has  to  resist  alteration  of  the  sugar  in  its 
jnice  bv  heat,  when  not  pressed  immoderately  far.  The  experiments  of  E. 
Monnier  show  that  after  ten  hours'  boiling  of  beet  juice,  only  one  part  of  juice  in 
aity  was  interverted,  while  in  cane  juice  it  is  four  times  as  great.  This  ho  attrib- 
Qtes  to  add  in  the  cane,  stating  that  sometimes  as  much  lime  as  l-f*^  gram  is 
needed  to  neutralize  one  kilogram  of  sirup.  But  as  the  beet  contains  acid  it 
cannot  be  due  to  acid  merely,  but  to  acid  in  excess,  or  to  its  different  character 
in  the  cane  from  that  in  the  beet.  Kepler  Devignes  states  that  acids  in  the  cold, 
6701  though  abundant,  do  not  alter  the  sugar  of  the  beet ;  that  it  is  contact  with 
heat  and  acid  combined  which  causes  interversion ;  and  that  to  avoid  this  loss  it 
is  only  necessary  to  neutralize  the  liquid  while  cold,  and  then  to  apply  heat ; 
that  acids  are  in  themselves  useful  in  arresting  fermentation,  espedally  that  of 
the  viscous  kind,  and  that  sulphuric  acid  added  to  juice  prevents  viscous  fermen- 
tation, and  preserves  the  sugar  from  interversion  in  the  cold  juice.  The  most 
oiergetic  acids  are  with  him  the  best  preservatives,  defecating  the  liquid  and  pre- 
dpitating  in  it  magnesia,  silica,  alumina,  and  lime,  insoluble  phosphates  and 
earthy  fluorides,  thus  acting  as  a  better  antiseptic  than  lime,  and  only  requiring 
afterwards  either  carbonic  acid  or  milk  of  lime  to  make  the  liquid  sufficiently 
olear  for  crystallizing.  Devignes  has  carried  the  process  out  for  three  seasons  in 
the  departments  of  Oise  and  Pas  de  Calais,  France. 

2. — ^Amount  op  juice  yieldedi 

The  greatest  yield  of  juice  in  the  majority  of  the  varieties  was  obtained  within 
(me  month  of  the  plant  growth,  from  about  the  middle  of  August  to  the  middle 
of  September.  Thus  the  maximum  volume  of  juice  at  different  periods  in  growth 
^of  the  several  varieties  was  as  follows :  White  Silesian  Red  Top,  August  17  to 
27  J  Improved  White  Imperial,  August  17  to  27;  Vilmorin's  Improved  White, 
August  21  to  September  6 ;  White  Silesian  Green  Top,  September  9  to  30 ; 
Beta  Imperialis,  No.  1,  September  17  to  October  3  ;  Beta  Imperialis,  No.  2,  Sep- 
tember 17  to  October  3 ;  White  Magdelburg,  September  23  to  October  7 ;  Cas- 
tebaudery  Yellow,  October  10  to  17. 

Comparison  of  tl^  foregoing  with  the  periods  when  the  percentage  of  sugar  is 
greatest  in  the  juice,  shows  that  no  parallel  exists  between  the  amount  of  jnice 
and  the  percentage  of  sugar,  the  increase  of  juice  being  apparently  due  to  absorp 
tion  of  water  dependent  on  the  rain-fall  with  high  solar  evaporation. 

3. — SPECinO  GRAVITY  OF  JUICE. 

No  estimate  of  saccharine  richness  of  the  beet  can  be  accurately  made  by  deter- 
nuning  the  gravity  of  the  juice.  It  would  appear  that  pecten  substances  dis- 
solved in  the  fluid  raise  its  gravity  just  as  much  as  the  presence  of  sugar.  At 
certain  seasons  a  juice  of  specific  gravity  1.030^  contains  more  sugar  than  a  juice 
of  1.032®  or  1.034®,  and  most  generally  at  the  close  of  the  life  of  the  plant  the 
gravity  of  the  sap  augments,  while  its  sugar  may  be  less  than  one-half  its 
oiaximum. 

4. — ^Pekceittage  op  stjgae. 

The  observations  show  that  uniformly  the  sugar  augments  in  the  juice  as  the 
plant  grows,  up  to  August ;  rarely  is  any  determination  in  July  equal  to  those 
of  the  next  two  months.  The  percentage  of  sugar  depends,  next  to  the  rain- 
^  more  on  temperature  than  perhaps  any  other  condition.    It  generally  reaches 
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its  maximam  about  the  middle  of  September.    Yet  if  the  temperature  of  Augnsv 
is  high  it  may  occur  in  that  month. 

We  have  elsewhere  given  the  amount  of  sugar  contained  in  European  beets, 
and  have  remarked  upon  the  increasing  yield  whichrhas  been  given  of  late  years. 
Whether  due  to  the  variety  or  to  careless  cultivation,  whereby  less  alkaline 
salts  are  introduced  into  the  growing  root,  and  alkaline  sugar-compounds  formed, 
(which  would  prevent  separation  and  crystallizing  out  of  the  sugar,)  the  beets 
grown  this  year  for  this  experiment  have  not  yielded  the  amount  of  sugar  whidi 
M.  Vilmorin  claims  they  are  capable  of  giving  in  France ;  a  deficiency  not 
wholly  attributable  to  cultivation,  and  therefore  perhaps  owing  to  some  condi- 
tions of  climate  not  understood.  An  opinion  is  abroad  that  the  beet  on  Ameri- 
can soil  does  not  yield  the  amount  of  sugar  it  does  in  Europe,  and  this  experiment 
on. eight  varieties,  in  which  the  highest  yield  did  not  exceed  8.80  per  cent, 
instead  of  11.15  per  cent.,  which  M.  Vilmorin  claims  they  have  yielded  in  France^ 
lends  some  support  to  the  view  j  but  before  adopting  any  such  opinion  another 
genes  of  experiments  under  stated  similar  conditions  should  be  carried  out. 

As  far  as  can  be  ascertained  of  the  method  of  determination  of  sugar  in  tho 
juice  by  M.  Vilmorin,  it  would  appear  to  rest  upon  the  specific  gravity  alone. 
This  method  is  so  erroneous,  as  is  elsewhere  stated,  that  all  deductions  therefirom 
are  worthless.  The  experiments  carried  out  in  the  laboratory  show  that,  in  cider 
to  obtain  the  greatest  amount  of  sugar  from  the  plant,  it  is  not  necessary  to  wait 
until  the  first  year's  growth  is  completed ;  this  is  known  by  the  commencement 
of  death  in  the  leaves.  It  appears  from  the  experiments  that  up  to  the  4th  of 
November,  the  last  date  of  examination,  the  leaves  were  still  green,  for  no  root 
was  examined  whose  leaves,  except  the  outer  ones,  were  in  any  degree  browned. 
The  tops  were  by  no  •means  so  succulent  as  they  had  been  one  or  two  months 
previously,  but  the  beet  was  still  alive,  though  evidently  losing  more  water  by 
evaporation  than  it  was  gaining  by  the  imbibing  power  of  the  roots  in  the  soil 
.Yet  the  diminution  in  sugar  in  the  latter  period  of  its  life  is  very  remarkable. 
In  none  of  the  varieties  ciutivated  was  the  amount  at  the  close  of  October  equal 
to  that  in  the  juice  of  September  j  during  September  it  is  generally  below  that 
of  Au^st.  On  the  let  of  November,  in  most  of  the  varieties,  the  sugar  was 
one-hsdf  the  amount  it  held  at  the  close  of  August ;  so  that,  judging  from  these 
results — and,  being  obtained  from  eight  varieties,  under  cu'cumstances  nearly 
similar,  they  must  be  worthy  of  credence — ^the  growth  of  the  latter  two  months 
of  the  beet  is  of  no  value  as  regards  its  sugar,  and  the  close  of  August,  or  thence 
to  the  9th  of  September,  for  all  practical  purposes  of  manu||cture,  is  the  fitting 
time  to  lift  the  root. 

Should  this  result  be  confirmed  by  later  and  more  extended  observations,  much 
time  will  be  saved  to  the  farmer  and  a  lopger  period  allowed  to  the  manufacturer 
for  pressure,  &c. 

REMARKS  ON  EUROPEAN  PROCESSES  OP  MANTTTACTURB. 

Few  branches  of  industry,  not  wholly  mechanical  in  their  management^  have 
made  such  wonderful  advances  in  improvement  as  the  manufacture  of  sugar  from 
beet.  Started  about  60  years  ago  as  a  tentative  experiment,  under  the  forced 
pressure  of  prizes,  at  a  time  when  chemistry,  as  a  science,  was  in  its  infancy,  it 
has  never  ceased  to  keep  pace  with  the  rapid  progress  of  that  art  up  to  the  pres- 
ent time,  when  the  spectacle  is  presented  in  Europe  of  its  driving  from  aU  but 
the  English  market  all  other  forms  of  white  or  commercial  sugar.  A  glance  at 
the  foregoing  table  of  production  and  consumption  of  sugar  in  Europe  will  show 
clearly  that,  from  being  a  doubtful  enterprise,  it  has  become  one  of  the  largest 
agricnltmal  and  manufacturing  occupations  of  northern  Europe.  Every  substance 
used  to  accomplish  any  benefit,  every  process  recommended  as  either  shortening; 
or  improving  the  general  method;  has  been  examined  with  all  the  skill  which 
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combined  science  and  practice  can  bring  to  bear ;  and  where  loss  or  deterioration 
cannot  at  present  be  prevented,  it  is  at  least  thoroughly  understood,  which  is  tlic 
first  step  towards  a  remedy. 

The  first  operation  on  the  beet,  after  thoroughly  washing  and  cleansing  from 
outside  impurities,  is  to  remoVe  the  saccharine  juice  with  as  little  loss  of  sugar 
and  as  little  gain  of  vegetable  or  unessential  saline  matter  as  possible.  The 
roots  are  first  washed  in  rotary  cylindrical  washers  two  to  three  metres*  long  and 
then  conducted  to  the  rasper,  which  is  a  cylinder  60  centimetres  wide,  with  800 
turns  p«r  minute.  The  fineness  of  the  rasping  is  in  proportion  to  the  rapidity 
of  the  rotation.  The  plates  of  the  rasp  are  kept  free  by  a  small  stream  of  water. 
When  leaving  the  rasp  the  pulp  is  rose-white,  but  discolors  upon  contact  with  the 
MT.  Allusion  has  been  made  to  this  blackening,  which  in  Fmnce  is  thought  to 
be  dae  to  oxidation,  or  to  indicate  an  alteration  in  the  sugar  itself.  To  avoid  it 
the  pulp  is  put  in  sacks  before  pressure,  the  sacks  separated  by  sheet-iron  plates, 
and  pressed  so  as  to  remove  45  per  cent,  of  juice.  This  is  done  slowly,  as  the 
press  power  equals  80,000  pounds.  They  are  pressed  a  second  and  third  time, 
moistening  the  cake  with  water  and  returning  it  to  the  sacks.  By  this  means 
82  per  cent,  of  juice  is  extracted,  weighing  from  4°  to  6°  B.  (==  1.027  to  1.041.) 
This  juico,  containing  debris  of  cells,  albuminous  matter,  &c.,  is  liable  to  fer- 
mentation. If  this  occur,  the  works  should  be  stopped  and  the  plates  washed, 
generally  with  weak  milk  of  lime. 

Ordinarily,  in  France,  when  a  single  press  is  used,  100  pounds  of  fresh  beets 
famish  8C  pounds  of  juice  and  5  pounds  insoluble  cake,  showing  a  loss  of  juice 
of  15  pounds.  To  avoid  this,  Bobrinsky  makes  use  of  the  following  method : 
he  first  dries  the  beet,  then  rasps  it  with  a  special  apparatus,  washing  off  the  pulp 
from  the  rasps  by  a  light  stream  of  water  conducted  off  and  returned  to  the  gen- 
eral steeping  vessel ;  the  pulp  is  placed  on  percolators  and  exhausted  by  washing, 
which  may  in  practice  be  pushed  until  the  juice  flowing  marks  17®  Beaumc!;.  M. 
Bobrinsky  states  that  ho  obtains  by  this  plan  91  per  cent,  of  juice,  6  of  insoluble 
cake,  and  a  loss  of  3— or  a  total  gain  over  the  common  method  of  12  per  cent, 
of  juice. 

Of  the  various  methods  proposed  for  the  extraction  of  the  sugar  from  the  beet, 
and  which  are  practiced  on  any  large  scale,  only  five  have  been  deemed  worthy 
of  adoption  ,•  these  are — 

1.  Pressure. 

2.  Centrifiigal  forco. 

3.  Maoeration,  by  Sohutzenbach^s  method. 

4.  Maceration  of  fresh-sliced  beet. 

5.  Maceration  of  dry-sliced  beet. 

The  last  two  are  only  very  sparingly  adopted,  and  perhaps  are  only  really 
soitablo  for  special  cases ;  the  same  may  be  said  of  Schiitzenbach's  metnod ;  so 
that  there  are  in  reality  only  two  plans  in  general  adoption — pressiuro  and  cen- 
trifugal force.  Pressure  is  most  commonly  adopted,  but  it  never  removes  the 
whole  of  the  sugar,  the  press  always  retaining  some.  This  led  to  the  process 
of  maceration,  but  the  latter  weakens  the  juice  and  introduces  too  much  mucila- 
ginous matter  from  the  root,  the  Schtltzenbach  process  yielding  a  very  weak 
jaice.  On  the  other  hand,  centrifugal  force  never  yields  as  pure  a  juice  as  pres- 
snre,  provided  too  much  water  has  not  been  used  with  the  latter.  A  single  pres- 
sare,  with  the  addition  of  water,  is  deemed  equal  to  the  centrifugal  method ; 
double  pressure,  with  two  additions  of  water,  is  inferior  to  it.  Maceration  has 
shown  itself  defective,  not  in  the  mechanical  part  of  the  process,  but  in  the  chemi- 
cal, owing  to  the  compound  nature  of  the  juice,  and  therefore  ranks  below  pres- 
sure in  economical  value.  When  a  little  water  is  added  to  the  pulp  more  sugar 
is  extracted ;  this  water  may  be  added  to  the  rasped  beet  before  it  is  pressed,  or 

•Metre  =  1.09363  yards;  decimetre  =3.9371  inches;  centimetre  ==0.3037  inch;  milli- 
metre =  0^.0394  inch. 
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it  may  be  added  to  the  cake  afterwards.  Experience  in  France  has  shown  that 
the  former  plan  (before  pressure)  is  neither  desirable  nor  economical,  as  twice  as 
much  sugar  is  lost  as  by  the  latter  method.  When  the  beet  is  pressed  in  the 
ordinary  method — ^by  one  pressure — ^very  often  not  more  than  72  per  cent,  of 
juice  is  extracted,  22  per  cent,  remaining  in  cake ;  and,  as  the  beet  contmns  5 
per  cent,  of  parenchyma  and  95  per  cent,  of  juice,  there  is  really  17  per  cent,  of 
juice  retained. 

Centrifugal  force  is  very  costly  in  its  application,  and  necessitates  too  much 
weakening  of  the  juice,  so  that,  as  yet,  the  most  advantageous  method  proposed 
leaves  still  a  loss  of  12  parts  of  sugar,  or,  should  more  be  obtained,  it  is  of  infe- 
rior quality.  This  is  equal  to  a  loss  of  10  parts  per  100  of  crude  sugar.  Wit^ 
1,000.  quintals  of  beets  daily,  there  is  a  loss  equal  to  100  florins*  in  a  season; 
with  100,000  quintals  operated  on,  it  is,  of  course,  10,000  florins. 

The  method  of  maceration  is  carried  on  most  promisingly  by  the  plan  of 
SchiLltze  and  Ldffler,  which  consists  in  the  use  of  the  rasp  and  pressure  without 
adding  water;  taking  this  pulp  and  macerating  it  in  cold  water;  then  a  second 
expression  of  the  pulp  through  pressure  Alters  made  of  zinc  plate  closed  above 
like  macerators.     This  is  asserted  to  be  very  successful  in  removing  the  sugar. 

The  process  which  has  been  improved  by  M.  Schiitzenbach  (already  alluded 
to)  recommends  that  the  beet,  instead  of  being  rasped,  be  cut  into  rectanralair 
prismatic  forms  (cosettes)  about  the  size  of  the  finger,  placed  in  a  tall  cylin£ical 
vessel  closed  at  top,  and  exhausted  by  water  let  in  above,  and  heated  up  to  88** 
Centigrade  by  a  steam-coil  in  the  bottom  of  the  vessel.  As  this  mode  of  heat- 
ing was  costly,  and  produced  only  a  weak  saccharine  juice,  the  process  has  been 
altered  so  as  to  use  dried  pieces,  of  which  a  larger  amount  can  consequently  be 
taken;  but,  as  defecation  by  lime  is  carried  on  in  the  same  vessel  with  the  beet, 
the  residual  mass  is  rendered  unfit  for  purposes  of  food  for  cattle.  These  slices 
of  beet  are  dried  in  a  very  coarse  way,  so  that  they  are  blackened  and  otherwise 
altered,  and,  as  their  impurities  are  pretty  soluble  in  water,  a  colored  juice  is 
obtained.  To  avoid  this  M.  Schtitzenbach  has  adopted  the  use  of  alcohol  in  lieu 
of  water  to  exhaust  the  beet. 

•  Schfltzenbach's  establishment  in  Gallicia  is  probably  one  of  the  largest  in 
Europe,  consuming  50,000,000  kilogramst  of  beets  yearly. 

Ferier,  of  Valenciennes,  proposes  the  use  of  alcohol  at  90**  to  separate  the 
sugar  from  foreign  matters  which  remain  after  defecation.  He  first  defecates  with 
the  smallest  amount  of  lime  necessary,  treats  the  juice  with  carbonic  acid,  and 
carries  it  then  into  a  close  vessel  containing  alcohol  at  90^,  which  throws  down 
the  foreign  vegetable  matter,  and  the  clear  solution  is  passed  into  a  still,  where 
most  of  the  alcohol  is  removed  and  the  residue  driven  off  by  exposure  in  an  open 
vessel.  From  the  press,  or  maceration  vessel,  the  juice  is  carried  to  the  defe- 
cating machine,  either  by  gradual  slope  or  by  monte-jus.  Defecation  renders  the 
liquid  clear  and  coagulates  organic  matter  by  means  of  lime  and  heat  combined. 
The  lime,  saturated  with  organic  acids,  combines  with  albuminous,  gummy,  and 
azotized  matters,  decomposes  salts  of  potassa  and  soda,  eliminates  fatty  matters, 
casein,  and  coloring  matters.  Cellulose  and  organic  debris  are  mechanically 
entangled  in  the  scum,  and  thus  easily  removed;  but  as  lime  unites  with  sugar 
to  form  a  sucrate  of  lime,  which  not  only  thus  abstracts  some  sugar  but  also  ren- 
ders the  juice  more  viscous  and  less  easily  filtered,  as  little  lime  as  possible 
should  be  added.  It  is  not  easy  to  say  what  the  proper  proportion  should  be. 
When  the  plant  is  very  young  it  needs  more  lime  than  when  the  root  is  older. 
From  4  to  10  kilograms  per  1,000  litres  of  juice  is  the  average  required.  Tine 
lime  should  not  contain  either  silica  or  oxide  of  iron. 

*  Florin  is  equal  to  50  cents. 

tKillogram  =  2.204  pounds  avoirdupois ;  Hectomm = 0.2204  pounds  avoirdupoia ;  Deeo- 

fram  :=  0. 0220  pounds  avoirdupois ;  Gram = 0.0(S2  pounds  avoiraupois ;  Hectolitre =2.751 
nshels ;  Decalitre  =  0.2751  bushels ;  Litre  =  6.0275  buBhels. 
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The  defecating  boilers  in  France  nsually  hold  15  to  20  hectolitres — are  of 
copper  or  sheet-iron^  famished  with  a  doable  bottom  or  a  steam  coil,  with  a  press- 
ore  of  five  atmospheres.  After  being  heated  so  as  to  form  a  good  steam,  and 
then  settled  for  15  to  20  minates,  the  liqaid  is  drawn  off  and  passed  into  the 
vessel  which  feeds  the  animal-black  vessels. 

Bernard  precipitates  these  insolable  matters  with  alamina  prepared  from  alam 
instead  of  lime.  M.  Jiineman  remarks  (Technologiste,  1867)  that,  as  it  is  wfill 
known  that  beet-root  contains  no  other  form  of  sugar  than  that  of  cane  sagar,  the 
large  yield  in  molasses  obtained  most  be  dae  to  the  destraction  or  interversion  of 
H ;  if  the  treatment  was  in  all  respects  proper,  no  glacose  or  viscous  sugar  (mucose 
sucrt)  should  be  obtained.  The  first  and  chief  cause  of  the  formation  of  glucose 
is  the  preservation  of  the  beet  with  so  much  water. 

Maumene's  plan  of  preserving  the  juice  by  addition  of  lime  should  be  aban- 
doned, as  it  leads  to  expense  and  to  loss  of  sugar.  Stammer's  process  of  pre- 
serving the  pulp  with  liine  ought  to  be  given  up,  as  it  leads  to  the  same  difficidty. 
The  objection  to  the  use  of  lime  is  that  it  dissolves  in  the  juice  and  unites  to  form 
a  definite  chemical  compound  with  the  sugar  which  is  retained  from  the  result- 
ing produce,  unless  specially  recovered.  This  objection  might  be  gotten  over 
by  the  use  of  carbonic  acid,  as  of  late  adoption,  but  when  milk  of  hme  is  used 
it  sets  firee  soda  and  potash  in  a  caustic  form,  by  separating  these  bases  from  the 
adds  they  were  previo.usly  combined  with.  Thus  the  juice  is  never  neutral,  and 
ammonia  is  formed  in  it  by  the  action  of  these  alkalies  upon  the  protein  bodies, 
and  this  leads  to  the  direct  formation  of  glucose.  These  alkaline  salts,  not  sep- 
arated by  the  bone  charcoal,  also  form  the  mannite  (mucose  sucrd)  by  the  fer- 
mentation caused  by  their  presence,  and  thus  we  have  the  existence  of  molasses 
and  viscous  sugar  accounted  for.  To  avoid  this,  Jiineman  proposed  to  bury  the 
fresh  beet  in  dry  lime,  and  when  defecation  is  going  on,  after  the  milk  of  lime  is 
added,  to  treat  the  juice  with  one-quarter  to  one-half  pound  of  stearic  acid,  and 
heat  to  boiling ;  then  to  remove  the  soap  foam  formed,  and  add  2  J  per  cent,  of 
wood  charcoal,  previously  prepared  by  boiling  90  parts  of  charcoal  in  large 
grains  in  a  solution  of  five  parts  of  acid  phosphate  of  lime  and  five  parts  of  sul- 
phate of  alamina ;  diying  and  igniting  to  remove  the  acids  and  water.  He 
believed  this  to  be  an  improved  bone-black.  The  sugar  liquid  and  the  pre- 
pared charcoal  are  boiled  together  for  half  an  hour,  and  filtered  through  more  of 
this  charcoal.  The  juice  is  now  pure,  and  will  crystallize  well,  preserve  its  neu- 
trality and  keep  unaltered  j  may  be  treated  by  boiling  in  the  ordinary  way,  and 
ran  into  the  crystallizers,  where  it  forms  in  10  hours,  and  60  to  70  per  cent,  of 
crvBtallizod  sugar  may  bo  obtained  in  this  manner.  The  colored  sirup  drawn  off 
from  the  crystals  may  be  treated  again  in  the  same  way,  another  quantity  of 
crystals  obtained,  and  so  on  to  even  a  fourth  time. 

Whenever  chemical  skill  can  precipitate  the  whole  or  the  greater  part  of  the 
sugar  from  the  fresh  juice  in  such  a  form  as  to  be  easily  separated  from  the  pre- 
cipitating agent,  a  great  step  in  the  manufacture  of  sugar  will  have  been  gained. 
Hach  attention  has  already  been  devoted  to  this  object.  It  has  long  been  known 
that  the  alkaline  salts  have  a  greats  tendency  to  unite  with  sugar,  but  it  is  diffi- 
cult, and,  indeed,  often  impossible,  to  separate  these  substances  afterwards  by 
scids ;  and  Kuhlmann  has  shown  that  even  the  strong  mineral  acids,  sulphate  of 
Qiagnesia,  or  sulphate  or  muriate  of  ammonia,  do  not  affect  it.  Caustic  baryta 
has  been  used  by  Dubrunfaut  and  De  Massy  to  precipitate  the  compound  of 
Bogar-baryta,  which  is  decomposable  by  carbonic  acid,  but  not  even  a  boiling 
temperature  precipitates  the  whole  sugar.  Acetate  of  lead  has  been  of  late 
Qsed;  but  however  efficient  the  salts  of  lead  may  be,  the  fact  of  their  being  active 
poisons  will  always  lessen  their  value  and  use,  and  lead  to  the  pursuit  and  adop- 
tion of  other  means  for  the  separation  of  sugar  by  precipitation  out  of  the  juice. 

H.  Jiineman  states  that  he  has  found  a  substance  cheap  in  market  which 
Qoites  with  sugar  and  precipitates  it  from  the  juice.  K  he  has  found  such  a 
sabstance  he  has  preserved  it  a  secret. 
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Tho  decoloration  is  judged  good  when  the  scnm  is  firm;  of  a  mreenish-white 
color,  and  dry.  It  should  detach  readily  from  the  edge  of  the  boiler,  and  when 
cut  give  an  ammoniacal  odor.  The  juice  should  be  limpid,  and  of  a  clear  amber 
color ;  if  these  qualities  do  not  exist  defecation  has  been  imperfect,  and  the 
quantity  of  lime  will  need  to  bo  augmented  or  diminished  according  to  expe- 
rience and  special  trial.  As  this  dosage  of  lime  is  always  uncertain  in  quantity 
and  delicate  of  determination,  Bousseau,  adopting  an  idea  long  ago  put  forth  by 
Kiihlmann,  thought  of  employing  a  largo  excess  of  lime  and  precipitating  tho 
sm*plas  with  carbonic  acid.  He  added  five  or  six  times  as  much  lime  as  at  tho 
previous  operation,  or  about  25  kilograms  per  1,000  litres  of  juice^  stopped 
steaming  at  95®  C,  and  filtered  through  a  drugget  cloth  covered  with  animal- 
black  25  centimetres  thick;  the  juice  is  thus  nearly  decolorized,  and  is  passed 
into  basins  of  sheet  iron  furnished  with  two  steam  coils,  one  for  steam  and  the 
other  for  carbonic  acid.  As  soon  as  the  latter  passes  through  the  liquid  it  ren- 
ders it  turbid,  it  ceases  to  bo  viscous,  and  the  white  fos^m  on  the  surface  disap- 
pears when  this  part  of  the  process  is  completed.  The  liquid  is  now  boiled  to 
di-ive  off  excess  of  carbonic  acid,  which  would  otherwise  retain  a  little  carbonato 
of  lime  dissolved ;  then  decanted  and  filtered. 

The  carbonic  acid  is  obtained  from  burning  charcoal  or  coke,  and  purified  by 
driving  the  vapor  of  combuBtion  through  water  before  entering  the  defecating 
boiler. 

Tho  process  of  MM.  Porsoz  and  Perier  has  been  lately  tried  in  France  with 
success.  Like  the  Rousseau  process,  an  excess  of  lime  is  employed ;  beat  is 
applied  to  near  boiling,  and  the  juice  passed  on  to  tho  receiving  vessel,  where  it 
meets  carbonic  acid ;  when  the  juice  is  saturated  by  it,  it  is  boiled  and  trans- 
ferred to  the  decanting  vessels,  where  it  is  again  treated  with  lime  and  carbonio 
acid,  decanted  and  filtered.     The  juice  is  now  very  clear  and  almost  colorless. 

As  carbonio  acid  never  wholly  precipitates  lime  fr*om  solution,  but  keeps  a 
small  amount  in  solution  as  carbonate,  M.  Wray  proposed  to  use  solution  of  nut- 
galls  to  remove  the  carbonate  thus  dissolved. 

M.  Garcia  used  for  the  same  purpose  weak  fatty  acids,  such  as  solution  of 
Marseilles  soap,  which  does  not  contain  common  salt.  This  process  gives  good 
results  when  the  juice  or  sirup  is  much  altered  and  difficult  to  manage  other- 
wise. These  new  methods  of  defecation  have  driven  out  almost  entirely  the  old 
processes  in  which  blood  or  milk  is  used. 

The  juice  is  now  fit  for  the  animal-black  filters;  but  when  tho  Boussoau  or 
Persoz  and  Perier  process  is  used,  the  filtration  through  black  is  reduced  to  a 
minimum. 

As  the  uso  of  lime  in  the  way  described  is  to  some  extent  injurious  to  the 
juice,  Badant  Gilain,  in  a  Belgian  patent  of  1863,  describes  the  use  of  sucrate  of 
lime,  (or  lime  previously  boiled  with  sugar,)  instead  of  the  direct  use  of  the 
lime. 

The  hectolitre  of  simp  at  25®  Beaume  (=1.197  specific  gravity )  without  molas- 
ses is  treated  with  1  to  5  kilograms  of  caustic  lime,  freshly  made  and  firm  in  grain, 
and  well  mixed  in.  After  a  short  rest  the  liquid  is  decanted  and  used  for  satura- 
ting other  juices. 

Nugent  and  Deminal,  manufacturers  at  Lille,  also  used  the  sucrate  of  lime, 
either  alono  or  mixed,  with  a  little  lime  in  the  defecating  vessel.  Where  the 
beets  are  difiicult  to  work,  these  reagents  are  placed  in  the  saturating  boiler 
rather  than  in  the  defecating  vessel. 

When  the  sirup  juice  reaches  25°  it  is  forwarded  to  the  animal-black  filters, 
if  not  already  filtered,  and  then  passed  on  to  the  reservoir  for  granulation,  which 
is  canied  on  in  open  pans  or  under  a  vacuum.  The  latter  method  does  not  yield 
a  sugar  of  good  appeai'ance  according  to  these  operators. 

From  tho  charcoal  filters  the  juice  passes  to  the  evapomtors,  which  are  gen- 
erally open  to  air  above,  about  two  metres  wide  and  eight-tenths  of  a  metre 
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deep,  heated  by  a  voluminous  steam-coil,  whicli  keeps  the  temperature  about 
103^  or  104°  0. 

To  remove  the  vapors  a  dome  is  employed  opening  into  a  chimney.  Wlien 
the  jaice  is  concentrated  to  25°  tho  steam  is  shut  off  and  carried  on  to  a  raoiitejus. 

Open-air  evaporation  has  disadvantages  in  browning  the  liquid  and  diminish- 
ing the  product  somewhat  by  interversion  of  the  sugar,  on  which  account  vacuum 
pans  have  been  used  by  some  French  manufacturers  of  late.  M.  Cail  &  Com- 
pany use  a  triple  vacuum-pan  arrangement  of  a  special  form,  which  produces  a 
marked  economy  of  fuel,  by  passing  the  waste  heat  of  one  pan  into  another  j 
each  pan  being  about  10°  hotter  than  the  preceding,  and  the  greatest  heat  being 
90'  C.  As  the  use  of  animal-black  leads  to  some  loss  in  sugar,  M.  Ferrets,  of 
Roge,  (Saone,)  France  proposes  to  omit  it  from  the  process  altogether,  using 
instead  excess  of  lime,  and  precipitating  the  surplus  wnth  carbonic  acid,  and 
carefolly  decanting  the  juice. 

Daring  the  rapping,  alteration  is  prevented  by  milk  of  lime,  so  weak  as  to  be 
almost  colorless,  with  which  the  raspers  are  washed.  During  defecation  tho 
juice  is  raised  from  50°  to  75°  C,  and  tho  hydrate  of  lime  added  in  proportion 
of  500-3000  grams  per  hectolitre  of  juice  of  1.040  specific  gra\dty,  varying 
the  proportion  according  to  culture  and  maturity,  of  the  beet,  the  plan  being, 
first,  to  use  the  most  lime  possible;  second,  to  have  as  clear  a  juice  as  can  be: 
and  third,  obtaining  a  firm  scum,  and  carrying  the  temperature  a6  close  to  90 
C.  as  possible.  From  the  defecating  boiler  the  juice  is  carried  to  the  saturating 
pan;  the  defecation  is  can-ied  out  by  the  Rousseau  plan  already  desOTibed. 
Another  method  described  for  replacing  animal-black  hi  clarification  is  by  the 
use  of  wood-ashes,  cinders — that  is,  leached  ashes — which  arc  placed  in  the 
filters  usually  occupied  by  the  bone-black. 

REMAEKS   ON  THE   CHEMICAL    COMPOSITION  OF  THE  BEET. 

In  order  to  render  this  report  more  complete,  a  succinct  view  of  the  present 
state  of  chemical  knowledge  of  the  sugar  beet  is  here  subjoined.  Since  the 
analyses  of  Payen  and  others  some  yeai*s  back,  which  were  not  exhaustive,  tho 
beet  Las  been  examined  by  two  very  competent  chemists,  Messrs.  Corenwinder 
tod  R.  Hoffman,  tho  former  working  on  beets  grown  at  his  own  establishment, 
Dear  Lille,  (Belgium,)  tho  latter  upon  beets  from  the  vicinity  of  Prague,  in 
Bohemia.  The  experiments  of  Corenwinder  arc  of  interest,  in  showing  that  tho 
effect  of  artificial  manures  containing  ammonia,  or  of  guario,  is  to  diminish  the 
amount  of  sugar,  relatively  and  absolutely,  by  increasing  the  amount  of  albu- 
niinoas  matter  and  of  the  mineral  salts. 

Corenwinder^ s  analyses  of  beets. 


DcMripUoB. 

• 

Water. 

Sugar. 

Albnir.en   end 
celhilosc. 

Mincml  matter. 

'•  B*f ti  mificd  trithonl  xnanuro  at  OucinoT. ................... 

85.85 
85.30 
a-).C5 
86.00 
8ti.76 
8tJ.74 
87.70 
89.72 
84.92 
78.50 

• 

10.9 
^.75 
0.50 
8.80 
G.GO 
0.63 
7.15 
5.22 
11.00 
13.75 

3.644 
4.167 
1.091 
4.552 
5.773 
3.418 
4.512 
4.209 
3.510 
6.550 

0.716 

^  Be«ti  raited  with  Flemiiih  mimarft .,.. 

3.  Becti  rai»«d  wiUi  freab  duDo: 

0.803 
0.729 

1    BMta  mitf^d  T^lth    CniHDO    -     r rr, r 

0.6G8 

*  Topf  of  No.  3 

0.867 

1^  B^et«  roiled  in  tbo  mambei  of  St.  Omer,  manured  with  mud  . . 

'•  3«etji  raltftfd  below  tbo  dlketi  of  Dunkirk,  not  manured 

^  B««U  rai»ed  near  Lille,  with  great  quantity  of  Flemijib  manure. 
••  B^tti from  Nervea.  manured  with  frctih  liauld  dunir. ......... 

0. 972 
1.079 
a  871 
0.770 

l(L  Be«u  from  D'abme,  raided  in  ttable  dung  and  Flombtb  manure. 

1.300 
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Careniainder^s  analyses  of  the  ash  of  sugar  beet. 


« 

Description. 

• 

Carbonate  of 
potash. 

Carbonate  of 
soda. 

Sulphate   of 
potash. 

Chloride    of 
potassium. 

Chloride    of 
sodium. 

Phosphate  of 
soda  and  loss. 

Insoluble  mat- 
ter.* 

I.  Beets  without  manure ...... 

33.362 

27.8:« 

25.018 

31.241 

&126 

20.499 
22.745 
26.268 
19.756 
3a  632 

34.456 

39.644 

30.299 

4.031 

5.562 

4.903 
5.160 
6.923 
6.917 
ia813 

4.767 
3.760 
4.468 
4.084 

6.037 

ia301 

15.522 

11.309 

&103 

9.000 

• 

33.877 
3a  971 
20.807 
14.491 

18.145 

4.229 
4.614 
4.543 
4.551 
1.920 

4.172 
3.843 
a  313 
a  747 

a  585 

2&066 

2.  Beets  in  Flf^mixh  manure- . . 

24.127 

3.  Beets  In  Aresh  dunsr 

25.338 

4.  Beets  in  miano 

29.439 

S.  Beats  of  No.  3 

41.440 

6.  Beets  from   soil  manured 
with  mud. ................ 

7.499 

LI  236 

7.  Beets  not  manured ......... 

7.714 
18.399 
54.423 

44.999 

14.058 

R  Beets  with  Fl<*miiih  manure 

14.068 

9.  Beets  with  liquid  dung 

10.  Beets  with  stable  dung  and 
Flemish  manure. 

22.239 

24.672 

*  The  Insoluble  matters  consist  of  phosphate  of  lime,  phosphate  of  magnesia,  carbonate  of  lime,  sillcar 
Iron,  Sic, 

These  analyses  of  the  ash  bf  the  roots  show  how  largo  an  amount  of  alkaline 
salts  is  stored  up  in  the  refase  cakes,  for  although  much  of  this  mineral  matter  is 
removed  ^th  the  juice,  still  a  large  portion  remains  in  the  marc.  Almost  the 
whole  of  the  soluble  portion  of  the  ash  is  composed  of  salts  of  potash  and  soda, 
while  the  insoluble  portion  consist  chiefly  of  phosphate  and  carbonate  of  lime  and 
magnesia.  Corenwinder's  examination  of  the  mineral  matter  of  the  tops  shows, 
that  while  the  percentage  remains  the  same  as  in  the  root,  yet  that  the  deficiency 
of  potash  is  remarkable,  its  place  in  the  top  being  supplied  partly  by  soda,  bat 
mostly  by  lime  and  magnesia.  In  looking  over  these  analyses  one  cannot  bat 
remark  the  different  proportions  of  saline  ingredients  in  difiercnt  beets,  grown  in 
different  localities  and  subject  to  different  cultivation ;  it  shows  to  what  an  extent 
this  variety  of  chemical  composition  may  go  without  altering  the  specific  character 
of  the  plant. 

These  experiments  also  show  what  variety  in  the  amounts  of  sugar  may  exist 
in  plants  grown  in  different  localities,  even  where  the  treatment  by  manure  may 
be  the  same. 

In  these  cases  the  causes  of  difference  may  be  set  down  as  due  to  either  climate 
or  soil  of  different  localities.  Gorenwinder,  without  any  direct  examination  of 
the  point, 'attributes  the  difference  in  sugar  product  wholly  to  the  soil;  but  this 
may  very  fouly  be  doubted.  What  is  not  due  to  difference  in  variety,  which  no 
doubt  is  the  cluef  cause,  may  to  a  great  extent  be  due  to  the  climate  of  the  locality. 
A  moist  ground  will  always  convey  more  nutriment  of  the  mineral  class  to  the 
roots  than  a  dry  soil,  even  when  the  composition  is  the  same. 

The  experiments  of  B.  Hoffmann  constitute  perhaps  the  most  complete  scries 
of  analyses  which  have  been  made  up  to  the  present  tune.  He  determined  at 
three  periods  in  the  growth  of  the  plant  the  relative  amount  of  water,  dry  matters, 
and  ash,  the  nitrogenous  matter,  cellulose,  sugar,  and  absolute  weight  of  leaves 
and  roots. 

Hoffinann's  analyses  have  filled  a  want  much  felt  in  tho  chemical  history  of 
the  growth  of  the  beet,  and  have  placed  us  above  the  necessity  of  referring  to 
the  meagre  analyses  of  Boussingault  and  Payen — good  in  their  day,  and  the 
only  information  hitherto  attainable. 

Th'e  fbllo^-in^  are  tho  diief  results  of  Hoffmann's  examinations: 
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A. — Growth  of  the  beet;  weight  of  roots  and  leaves. 

• 

June  30. 

Aagoat  31. 

October  30. 

Ratio  of  leayes  toToota - 

1.96:1 

0. 49  : 1 

0.93:1 

Arerafe  wejjpht of  leavei..... 

99.8 
50.8 

248 
504 

750 

Averafe  weight  of  rooti 

802 

■ 

150.6 

752 

1,552 

The  result  here  given  for  June  and  August  will  justify  comparison  with  the 
results  obtained  in  this  laboratory;  where  an  equal  increase  of  root  to  ten  times  its 
weight  during  three  months  of  summer  shows  how  necessary  summer  rains  are 
to  secure  this  growth  in  a  given  time. 

The  result  of  October  30  is  not  in  accordance  with  that  obtained  here.  At 
this  period  the  tops  in  this  latitude  are  not  in  that  vigorous  condition  which  the 
loot  is,  and  hence  the  ratio  is  vastly  less  than  that  given  by  Ho£&nann. 

B. — Relative  amount  of  water  and  dry  matters. 


1 

Jane  30. 

Angnat  3L 

October  30. 

Topi,  water , 

88.55 
11.50 

87.12 
12.09 

87.60 

dry  matters 

13.00 

« 

100.00 

99.21 

100.60 

Booti,  water 

89.20 
10.80 

83.20 
16.80 

75.20 

d^y  mattera- rT...-«..,,r«....r#.^^T..^x...r^,,«.«,Tt-rT,..-.r 

24.80 

100.00 

loaoo 

loaoo 

The  effect  of  season  in  augmenting  the  dry  matters  is  evident  in  both  tops 
and  roots;  remarkably  so  in  the  latter,  so  that  by  November  1  the  dry  matters 
had  increased  to  2^  times  the  amount  at  30th  June,  while  that  of  the  water 
present  had  diminished  by  one-seventh. 

The  increase  of  solid  matter  canno^be  wholly  set  down  to  sugar,  as  Hoffmann's 
lesolts  would  show;  for  our  experiments  prove  that  the  percentage  of  sugar 
diminishes  with  the  autumnal  growth  of  the  plant,  while  the  gravity  of  the  juice 
remains  the  same.  The  increase  is  chiefly  cellulose,  pecten  and  albuminous 
matters. 

C. — Composition  of  the  root  at  same  period. 


June  30. 

AngottSa 

October  30. 

Wattr \ 

80.20 
0.66 
1.00 
1.01 
4.00 
4.13 

8a  20 
0.90 
1.G4 
1.60 
9.42 
3.34 

75^20 

Aih 

1.30 

KitrafniAiiii  oravnic  matter 

2.20 

C^UqIom 

2.07 

8»gar 

15.00 

Kott-atfttigori  orvaiilo  matter,  oecteu.  colorinir.  and  fat. . ..^^....r-.t--- 

4.23 

100.00 

100.00 

100.00 

One  hundred  parts  of  dry  root  consist  of — 


Aih 

Hitrogenoaa  matter 

Cdlnloie 

f«w 

aoa-idtrog«noiia  organic  matter 


Jane  30. 

Augiigt  31. 

6.12 

9.26 

9.35 

37.03 

38.24 

5.36 

9.76 

8.92 

55.95 

20.01 

October  3a 


5.24 

8.87 

8.35 

6a  48 

17.06 
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The  result  of  these  tables  is  to  show  the  increase  of  sugar  up  to  November  1, 
a  result  wholly  at  variance  with  that  derived  from  our  experiments,  in  all  of  which 
varieties  there  was,  as  before  stated,  a  remarkable  diminution  of  sugar  after  the 
middle  of  September.  If  these  discordant  results  on  two  continents  are  not  duo 
to  differenoes  in  variety  of  plant  as  regards  late  maturity,  or  to  climate,  further 
experiments  will  be  needed. 

100  parts  of  ash  (deduction  made  for  carbonic  acid  and  sand)  yield: 


t 

Root. 

Leaves. 

Potash „ 

50.895 
6. 765 
6.742 
9.835 
1.127 
a  422 

16.2G5 
4.017 
1.929 

24.134 

Soda 

laoii 

Mag»e£ia 

ie.3l6 

Lliue 

i7.75J6 

O^ido  of  Iron— oxide  of  maxuranese 

2.301 

SiUca \7.. 

5.110 

Pbosphoric  acid 

G.932 

Sulphuric  acid 

7.3m 

Chlorine 

5.0C9 

100. 

100. 

It  may  be  well  to  place  by  the  side  of  these  recent  analyses  the  older  one  of 
the  ashes  of  red  beet,  by  Etti,  and  the  English  analyses  of  Way  and  Og«ton : 

Potassa 19.515 

Soda 21.119 

Peroxide  of  iron 0.095 

Lime 3.250 

Magnesia 6.960 

Chloride  of  Sodium 2.355 

Acid,  sulphuric 2.465 

Acid,  phosphoric 2.395 

Silicate  of  iron  and  sand 14.116 

Carbon 4.223 

Carbonic  acid ^ 29.103 

Analyses  of  Way  atid  Oqstcm, 


Potosia 

Soda 

Limo 

Moffneaia 

Oxide  of  iron 

Carbonic  acid 

Phosphoric  acid  . . . 

8ulpburlc  uciit 

Chloride  of  uodiam 
SiUca 


:^aL 


Yellow  Globe 


Bolh. 


S3. 51 
19.08 
1.78 
1.75 
a  74 
18.14 
4.49 

acs 

25.54 
2.23 


•?a     5 


99.96 
■->iiiiriii 


Leal 


8.34 
12.21 
8.  72 
9.84 
1.4G 
6.^2 
5.89 
6.51 
37.  tW 
2.35 


99. 93 


Long  Hod- 


Bulb. 


29.05 

19. 05 
2.17 
2.79 
a56 

21.  (31 
3.11 
a33 

14.19 
4.11 


99.94 


Lo&t 


27.53 
5.83 
9.06 
9.10 
4.43 
6.11 
4.39 
6.26 

2.*.  85 
1.35 

99. 90 
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The  same  analysts  calculate  that  one  ton  ©f  beots  removes  from  the  soil 


Mean  of  three  specimens  in  pounds. 

. 

Potassa 

Soda 

Lime 

Ma^esia 

Oxide  of  iron 

Phosphoric  acid 

Snlpburic  acid 

Chloride  of  sodium 

Silica - 


Bulb. 


16.11 


Leaf. 


4.99 

7.86 

3.02 

2.5i 

0.41 

3. 31 

0.43 

3.27 

0.12 

0.52 

0.G6 

•1.94 

0. 6.'> 

2.20 

5.2^ 

12.82 

0.5^4 

(.76 

35.20 


By  comparing  these  figm'es  with  the  analyses  of  the  ash  by  Corenwinder 
given  previonsly,  it  will  be  fomid  that  the  ratio  of  potash  to  soda  in  the  root  is 
precisely  the  same  in  both  specimens,  although  raised  in  different  countries ; 
also  that  the  residues  of  the  prese  are  highly  valuable  for  their  alkaline  constM- 
nents. 

The  result  of  all  Mr.  Hoffmann's  experiments  shows  that  the  water  in  the  leaves 
diminishea  as  they  grow;  the  mineral  elements  also  diminish.  During  the 
growth  of  the  root  the  water  also  decreases.  The  cellulose  and  mineral  matters 
do  not  increase  except  in  the  dry  specimen. 

With  regard  to  the  amount  of  azotized  matter  present  nothing  definite  can  be 
stat^.  The  sugar  gradually  increases  as  the  root  develops  j  the  pecten  disap- 
pears and  the  sugar  is  produced  at  the  expense  of  it. 

Hofiinann's  analyses  of  the  seccmd  yea^s  growth  of  the  beets  are  not  given 
here,  as  the  saccharine  relation  terminates  at  the  close  of  the  first  year.  His 
results  show  that  in  the  last  year  of  the  planf  s  life  it  gradually  loses  its  sugar 
until  it  finally  disappears  a  little  before  seeding. 

I  cannot  conclude  this  account  of  the  series  of  experiments  carried  out  this 
year  \vithout  acknowledging  the  valuable  services  of  Dr.  W.  C.  Tilden,  assist- 
ant chemist^  who  has  shown  himself  at  all  times  zealous  and  capable  in  carry- 
ing out  the  details  of  the  chemical  exaniinations. 

In  order  to  make  the  laboratory  a  more  efficient  aid  to  the  Department  it  is 
desirable  that  it  should  not  be  confined  in  its  operations  to  the  execution  of 
analyBS  alone. 

The  relations  of  geology  to  agriculture,  though  not  so  close  as  those  of  chem- 
istry, are  yet  sufficiently  so  to  call  for  some  attention  to  them,  and  to  insure  ben- 
efit to  agriculture  in  its  widest  sense.  Meteorology,  chemistry,  and  geology  are 
the  three  sciences  which,  next  to  botany,  shed  the  greatest  light  on  practical 
agriculture.  Geology  has  been  but  lately  cultivated  in  this  direction,  and  in  the 
hope  of  fostering  the  connection  it  is  desirable  that  the  Department  should 
establish,  in  conjunction  with  the  laboratory,  a  collection  of  geological  specimens 
which  would  illustrate  the  agricultural  and  economic  geology  of  the  United 
States.  Whatever  relations  of  soils  to  their  parent  rocks  exist  would  thus  be 
brought  out  in  a  prominent  and  systematic  manner,  and  as  ample  room  can  be 
afforded  in  the  new  building  for  the  chemieal  division,  it  would  be  desirable  to 
establish  it  on  the  removal  from  the  Patent  Office. 

This  subject,  having  already  been  brought  under  your  notice,  demands  no  fur- 
ther argument. 

THOMAS  ANTISELL,  M.  D.,  Chemist. 

Hon.  HoBACE  Capron,  Commissioner. 
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REPORT  OF  THE  ENTOMOLOGIST. 


Sir  :  As  full  descriptions  of  the  habits  and  natural  history  of  tho  various 
insects  injurious  to  our  crops  have  been  given  in  former  reports,  together  with 
the  most  approved -methods  generally  in  use  for  their  destruotiou,  the  present 
paper  will  bo  confined  to  those  insects  principally  which  have  been  the  most 
numerous  and  injurious  during  the  past  year,  or  which  hitherto  have  escaped 
observation. 

The  caterpillar,  or  cotton  army  worm,  (Anomis  xylinaj  appeared  last  season 
in  countless  myriads,  destroying  millions  of  dollars'  worth  of  cotton,  and  in  many 
instances  totally  ruining  the  planters  who  relied  upon  cotton  alone  as  their  main 
crop.  It  is  also  to  bo  feared,  if  effectual  means  are  not  soon  devised  for  their 
extermination,  that  the  planting  of  cotton  must  be  abandoned  for  a  time,'«at  least 
in  the  most  southern  States,  where  these  insects  particularly  abound,  and  most 
probably  originate.  As  many  planters  have  not  seen  our  former  reports  on  this 
subject,  it  may  interest  them  to  give  a  condensed  description  of  the  habits  and 
transformations  of  this  insect,  so  that  they  may  be  able  to  recognize  it  when  it 
comes,  and  at  the  same  time,  perhaps,  among  themselves,  devise  some  practical 
method  of  destroying  it  on  its  first  appearance  in  the  cotton  field.  In  the  more 
northern  cotton  States  the  cotton  army  worm  is  only  an  occasional  visitor,  becom 
ing  rare  as  it  approaches  the  north.  In  the  extreme  south  they  appear  every 
season  in  greater  or  less  numbers.  As  heavy  frosts  kill  caterpillar,  chrysalis,  and 
perfect  moth,  its  periodical  appearance  in  certain  districts  is  most  probably 
owing  to  climatic  influences,  the  insect  being  exterminated  for  the  time  whenever 
there  has  been  extreme  cold  weather,  and  not  appearing  in  that  neighborhood 
again  until  replaced  by  fresh  migrations  of  moths  from  more  southern  localities, 
where  the  frost  had  not  reached.  An  old  cotton  planter  in  South  Carolina  states 
that  the  moth  made  its  appearance  periodically  every  21  years  in  his  district,  hav- 
ing been  very  destructive  in  the  years  1804, 1825,  and  1846.  "  Moreover,  it  had 
actually  been  foretold  that  in  the  year  1867  the  caterpillars  might  be  expected 
to  destroy  the  crops."  This  was  certainly  a  very  strange*coinciaence,  but  proves 
nothing,  as,  unlike  the  17  years'  locust,  whose  whole  17  years  of  disappearance 
is  said  to  be  spent  under  ground,  and  whose  habits  and  natunll  history  we  are 
therefore  unable  to  trace,  I  have  bred  the  cotton  fly  or  moth  from  the  egg  up  to  the 
perfect  insect,  and  the  whole  of  its  transformations  do  not  occupy  a  period  ol 
more  than  a  few  weeks  in  tlie  summer  or  autumn. 

As  false  alarms  about  the  appearance  of  the  cotton 
worm  in  certain  districts  are  frequently  inserted  in  the 
southern  newspapers  by  persons  interested  in  the  sale 
of  cotton  when  the  worms  seen  in  the  field  are  merely 
boll  worms,  grass  worms,  or  some  other  comparatively 
harmless  caterpillar,  I  will  mention  some  distinguish- 
ing marks  by  which  the  cotton  moth  may  be  recog- 
nized in  either  the  egg,  caterpillar,  chrysalis,  or  perfect 
state.  In  the  first  place,  the  egg  of  the  cotton  worm 
is  round  and  veiy  much  flattened  in  form,  and  of  a 
green  color,  whereas  the  egg  of  the  boll  worm  moth 
is  round,  somewhat  bluntish,  conical  in  shape,  and  of 
a  yellow  color.  The  egg  of  the  cotton  worm  is  mostly 
deposited  on  the  leaf  or  branches,  whUe  tho  egg  of  the 
boll  worm  is  usually  placed  in  the  so-called  ^'  ruffle^  or 
envelope  of  the  flower. 
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The  caterpillar  of  the  cotton  worm  has  six  pectoral 
or  front  feet,  two  anal,  and  eight  ventral,  the  two  fore- 
most of  the  ventral  feet  being  verp  small j  apparently^ 
useless,  and  not  employed  for  grasping,  like  the  other 
fix;  while  in  the  grass  worm  the  legs  are  all  perfectly 
formed  and  used  when  creeping  fiom  leaf  to  leaf. 
Owing  to  this  imperfection  in  the  formation  in  the 
first  pdr  of  ventral  feet,  the  cotton  caterpillar  always 
moves  like  the  span  worm  or  looper,  that  is,  by  altern- 
ately contracting  and  expanding  its  body,  holding  fast 
by  means  of  its  hind  feet  to  the  object  on  which  it  rests, 
while  the  head  and  fore  feet  are  extended  as  far  as  pos- 
sible, the  stalk  or  leaf  being  securely  grasped  by  the  pec- 
toral feet,  the  hinder  part  and  legs  are  suddenly  brought 
op  to  them,  so  that  at  every  stpp  the  body  assumes 

the  shape  of  an  arch ;  whereas  the  grass  worm  glides  along  by  moving  its 
feet  alternately  and  gradually  without  raising  the  middle  of  its  body  m)m 
the  leaf.  The  cotton  worm  has  also  a  habit  of  doubling  itself  up  suddenly 
when  disturbed,  and  springing  to  a  distance,  but  the  grass  worm  merely  rolls 
itself  up  sdmewhat  like  a  sn^e  when  coiled.  The  cotton  worm,  when  about  to 
change,  spins  a  very  loose  web  or  cocoon  among  or  in  the  leaves  or  branches  of 
the  cotton  plant  or  weeds  infesting  the  field,  at  some  distance  from  the  ground. 
The  grass  worm,  on  the  contrary,  comes  down  from  the  plant  it  has  fed  on  and 
letiies  under  stones,  loose  earth,  or  burie§  itself  in  the  ground  before  forming  its 
cocoon.  The  perfect  moth  of  the  real  cotton  worm  is  much  more  angular  and 
giacefol  in  form,  with  the  upper  wings  of  a  somewhat  reddish  or  claret  colored 
brown,  and  there  is  always  a  darker  spot  having  a  light  centre,  more  or  less 
defined  in  the  middle  of  these  wings,  while  the  under  wings  are  of  a  dark  ash 
color.  The  grass  worm  moth  is  much  more  clumsy  in  form,  its  upper  wings 
being  clouded  and  barred  with  dark  and  light  grayish  brown,  while  the  under 
vings  are  lighter  colored. 

Whether  the  cotton  caterpillar  feeds  upon  any  other  plants  or  not  I  am  una- 
ble to  say,  never  having  found  it  eating  anything  but  cotton,  and  even  when 
seen  on  weeds  in  cotton  fields  the  worm  has  merely  wandered  away  to  find  some 
roitable  locality  in  which  to  spin  its  cocoon.  Several  cotton  worms,  kept  for 
the  purpose  of  experiment,  constantly  refused  to  eat  anything  but  cotton,  although 
supplied  daily  with  fresh  leaves  of  all  the  weeds  or  plants  in  the  neighborhood, 
and  several  actually  starved  to  death  rather  than  touch  •an3rthing  but  cotton  as 
afood. 

The  caterpillars  appear  more  or  less,  almost  every,  season,  in  some  of  the  more 
southern  Florida  plantations,  sometimes  in  a  very  sudden  and  unaccountable 
manner.  Mr.  E.  Richards,  of  Cedar  Keys,  wrote  a  very  interesting  letter  some 
years  ago  to  the  Department,  which  appeared  to  prove  that  the  moth  is  exceedingly 
Qugiatory  in  its  habits  and  capable  of  fiying  great  distances ;  as  in  many  places 
where  they  have  suddenly  appeared  in  great  numbers  there  has  been  no  method 
of  accounting  for  their  presence  excepting  that  the  wonns  liad  previously  sub- 
ssted  on  some  other  wild  plant  or  weed,  and  left  their  original  food  for  the  cot- 
ton, which  was  more  nutritious  or  congenial  to  their  taste,  or  that  the  moth  had 
nngiated  from  a  great  distance.     Mr.  Itichards,  in  his  letter,  says  : 

The  last  of  July,  1845,  these  caterpillars  made  their  appearance  in  a  small  field  of  throe 
or  foor  acres  of  sea-island  eotton  plonted  ou  Way  Key,  an.  experidient  to  see  if  cotton  could 
not  be  advantageously  cultivated  on  the  keys,  no  other  cotton  having  been  previously 
piloted  within  80  miles  of  them,  but  the  whole  crop  was  destroyed.  The  caterpillars  at  the 
'V&e  time  were  destroying  the  cotton  in  the  interior  of  the  country. 

As  far  as  the  habits  of  the  cotton  caterpillars  are  kno>\ni,  whenever  the^ 
bave  appeared  in  Georgia  or  South  Carolina  they  almost  invariably  came  from 
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the  soathward;  and  committed  great  ravages  some  20  or  30  miles  off,  a  fortpigbt 
or  three  weeks  before  making  their  appearance  in  the  localities  named.  The 
second  and  third  broods  of  moths  still  travelling  further  north,  spread  destruction 
and  devastation  wherever  they  deposited  their  eggs,  until  providentially  killed 
by  the  frost.  If  this  theory  of  their  northward  migration  is  correct,  it  would  be 
well  for  the  planters  to  give  a  small  re^'ard  to  the  discoverer  of  the  first  cotton 
caterpillars  in  their  neighborhood,  and  then  combine  to  turn  their  hands  en  masse 
on  tire  infested  plantation,  to  crush,  bum,  and  destroy  the  insect  in  all  its  forms,  as 
worm,  chrysalis  in  cocoon,  or  fly,  even  if  they  have  to  bum  the  field  to  get  rid  of 
them,  and  to  pay  the  proprietor  for  the  damage  done ;  for  they  may  rest  assured  that 
if  allowed  to  become  moths,  and  multiply  without  any  effort  being  made  to  destroy 
them,  thfi  flies  will  undoubtedly  migrate  to  all  the  neighboring  plantations,  and 
their  own  crops  will  eventually  be  destroyed  among  the  rest.  Many  temodios 
have  been  proposed  for  their  extermination.  Fires  built  at  twilight  in  and  near 
cotton  fields  would  doubtless  bum  up.  a  great  many  moths,  yet  it  is  very  ques- 
tionable if  these  fires  will  not  also  attract  moths  from  other  plantations,  which 
escaping  the  fire  will  found  new  colonies,  when  they  otherwise  migjit  have 
been  content  to  remain  where  they  were  as  long  as  there  was  any  cotton  foliage 
left  for  their  progeny  to  devour.  Large  shallow  plates  or  dishes  filled  with 
molasses  or  sirup  with  vinegar,  or  some  strong  aromatic  substance,  *  have  been 
used  in  dry  weather  on  a  small  scale  with  success,  especially  when  the  moth 
makes  its  first  appearance,  as,  being  attracted  by  the  sweet  scent,  they  crowd 
into  the  plate  and  are  drowned.  Perhaps  if  a  preparation  of  arsenic  or  some 
tasteless  poison  were  mixed  with  tMl^pirup  it  would  answer  better,  as  doubtless 
most  of  the  moths  visiting  the  plate,  after  satisfying  their  appetite,  escape  being 
caught  by  the  viscid  substance  and  fly  off  to  the  neighboring  plants.  Hara 
wood  boards  or  shingles  thickly  coated  on  one  side  with  the  poisoned  prepara- 
tion might  be  used  as  a  substitute  lor  the  plates,  but  in  this  case  the  boards 
should  either  bo  placed  under  temporary  shelter,  or  in  a  slanting  position  with 
the  prepared  side  underaeath,  so  that  hea^'^^  rains  could  not  wash  off  the  poi- 
soned mixture.  Sirup  and  rum  painted  or  smeaied  on  the  trunks  of  trees  are 
extensively  used  by  continental  entomologists  to  attract  the  night-flying  moths. 

If  poison,  however,  in  any  shape  is  used  for  exterminating  noxious  insects,  the 
hands  working  on  the  plantation  should  bo  wamed  of  it,  otherwise  many  of  the 
young  negroes  might  mysteriously  disappear  \vith  the  moths,  and  it  should  on  no 
account  whatever  be  used  where  there  are  becrhivcs  in  the  neighborhood.  This 
poisoning  process  has  nevertheless  been  found  to  answer  veiy  well  in  Maryland 
and  Virginia,  where  tobacco  is  the  staple  crop.  The  sweetened  poison  being 
dropped  into  the  flower  of  the  Jamestown  weed  (Stramonium)  or  the  tobaoco 
blossoms  themselves  after  having  been  cuf  from  the  plant,  the  moth  is  attracted 
by  the  flower  and  perfume  in  the  early  twilight,  inserts  its  largo  flexible  trunk, 
and  after  imbibing  the  poison  dies  before  having  time  to  deposit  its  eggs.  I  firs^ 
proposed  this  phm  in  a  paper  read  before  the  United  States  Agricultural  Society, 
12  or  14  years  ago,  and  it  has  been  practiced  with  decided  success  in  Florida  by 
the  planters  of  tobacco.  A  machine  on  wheels  for  ejecting  vapor  or  steam  of  oer 
.  tain  ingredients  on  the  plants  infested  by  the  caterpillar,  has  been  mentioned 
by  some  of  our  correspondents  as  killing  the  insects  without  injuring  the  plants, 
but  not  having  had  either  reliable  or  ocular  demonstration  of  its  utility  it  is 
merely  referred  to  without  comment,  excepting  that  on  an  extended  scale  tbo 
plan  appears  impracticable,  as  the  machine  itself  would  injure  the  plants,  a«<* 
anything  that  would  kill  the  caterpillars  at  once  would  probably  also  kill  or  scoid* 
the  foliage. 

The  eggs  of  the  cotton  moth  are  frequently  destroyed  by  several  species  of 
small  ants,  which  are  said  to  bite  the  Qg^  open  when  just  deposited  anci  to 
abstract  the  substance.  Many  caterpillars,  especially  if  weak  or  somewhat  dis- 
abled, fall  victims  to  the  voracity  of  the  restless  myriads  of  ants  always  abound 
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ing  in  the  fields,  and  fading  upon  the  honoy  dew  secreted  by  the  cotton  louse 
or  aphis,  and  the  bodies  of  such  other  insects  as  they  can  overcome.  The  cot- 
ton caterpillar  is  also  destroyed  by  a  small  yellow  and  black  banded  ichneumon 
fly,  which  deposits  its  eggs  in  the  worm.  This  egg  hatching  produces  a  footless 
grub,  which  feeds  in  the  body  of  the  caterpillar,  at  first  avoiding  all  the  vital 
parts  and  devouring  merely  the  fatty  mtitter,  leaving  the  larva  with  strength  to 
spin  its  cocoon  and  change  into  the  chrysalis,  with  its  internal  foe  still  in  its 
body.  The  grub  then,  after  devouring  the  remainder  of  the  interior,  changes 
into  a  pupa  and  finally  emerges  firora  the  dried  chrysalis'  skin  as  a  full-formed 
four-winged  fly,  somewhat  resembling  a  very  diminutive  wasp. 

Mr.  S.  S.  French,  of  Greenville,  Mis- 
sissippi,  and.  other  planters,  have  for- 
warded to  the  Department  stalks  of  cotton 
injured  by  a ''large  green  grasshopper' i 
which  last  year  made*  its  appearance  on 
their  plantations  for  the  first  time,  and  injured  the  cotton  plants  by  piercing  the  stalk, 
and  depositing  its  eggs  in  the  pith.     This  insect  has  not  hitherto  been  noticed  on 
the  cotton,  and  is  not  mentioned  in  any  work  on  cotton  or  cotton  insects.     The\ 
injured  stalks  sent  were  preserved  all  winter,  and  the  eggs  hatched  out  in  Juno  and 
Jul  V.     The  insect  appears  to  be  a  species  of  gi-asshopper,  (probably  Orchilimumj) 
but  is  yet  much  too  young  and  undeveloped  to  show  to  what  particular  species  it 
belongs.     These  stalks  are  injured  much  in  the  same  manner  as  those  of  fruit 
and  forest  trees  when  pierced  by  the  17-year  locust,  excepting  that  merely 
two  long,  grayish  eggs  are  deposited  in  each  fissure  or  hole  in  the  stalk.     It 
was  not  stated  in  the  letter". whether  the  full-grown  insects  injured  the  foliage  of 
the  cotton  or  not,  but  the  young,  which  are  now  in  confinement,  feed  greedily 
upon  flowers  or  leaves  of  common  red  clover.     They,  indeed,  are  so  voracious 
as  to  eat  the  eggs  of  their  own  species,  when  exposed  by  splitting  the  stalk,  and 
their  younger  relations  when  first  hatched  and  too  feeble  to  get  out  of  the  way. 

While  on  the  subject  of  cotton  and 
its  enemies,  although  not  strictly  be- 
longing to  an  entomological  report,  it 
might  be  as  well  to  mention  that  when 
I  was  in  Eaatem  Mississippi,  somo 
years  ago,  much  complaint  was  made 
by  the  planters  about  the  fresh  water 
erawfish  destro}dng  their  young  cot- 
ton by  nipping  off  the  plants  below 
the  seed  leaves,  and  then  carrying 
tbem  into  their  holes  to  eat.  The 
following  interesting  communication  on  this  subject  has  been  received  by  the 
department  from  Mr.  N.  B.  Jones,  of  Oak  Grove,  Mississippi : 

Since  the  year,  1833  I  have  known  and  closely  observed  the  innovations  of  this  Kttlo  depro- 
datos.  My  first  acquaintance  with  it  was  in  the  above-named  year,  in  Lowndes  county, 
Alabama,  where  great  havoc  was  committed  by  it  in  the  post  oak  prairie  lands.  Its  moae 
of  living  resembles  that  of  the  crab,  subsisting  mostly  upon  putrid  animal  matter,  worms, 
iusects,  &c.  In  the  mulatto  clay  and  sandy  soils,  crawlish  inhabit  creeks,  branches,  bogs, 
Md  marshy  places.  In  such  soils  they  seldom,  if  ever,  injure  or  trouble  vegetation.  It  is 
in  the  lime  lands  of  Alabama  and  Mississippi,  a  belt  of  country  extending  from  Houston, 
Missiiaippi,  beyond  Montgomery,  Alabama,  trom  60  to  SO  miles  wide,  the  soil  being  black 
and  ^ainy,  in  many  places  resembling  coffee  grounds.  Underneath  the  whole  of  this  belt 
lies  a  soft,  grayish  rock,  in  some  places  exposed  to  the  surface,  while  in  other  places  it  is 
pter^O  feet  to  it.  It  is  in  this  belt  of  rotten  limestone  country  (so  called)  that  the  crawfish 
» 80  destructive  to  com  and  cotton,  from  the  time  it  appears  above  ground  until  the  plant 
pow8  beyond  their  reach,  or  the  stalk  becomes  too  hard  for  their  pincers.  This  only  hap- 
P«tt  where  the  springs  are  more  rainy  and  water  more  abundant.thau  usual,  and  some  locali- 
^  are  injured  10  to  20  fold  more  than  others  on  the  samo  section  o^*  land.  These  crawfish 
Wow  down  six  or  eight  feet,  piling  the  mud  six  or  eight  inches  high  around  their  holes, 
wbich  aU  contain  water  long  after  the  rains  havo  ceased  to  fall.    Many  thousands  were 
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killed  bj  toTchliglit  with  sUcks,  ondamp,  ddcti;  nightt,  near  the  Alabuna  river,  fnuawliiil 

mnch  benefit  to  ciops  resulted. 

Slionid  these  craw&h  inoroaae  ao  as  to  become  a  great  nuiBanco  to  the  pkut- 
ers,  they  might  readily  be  cztenniDated  by  dropping  small  pieces  of  eemi-patiid 
flesh  oi  fiBh,with  stryclmiDe,  into  their  holeB,  wheie  poultry  or  domestic  aniinala 
could  not  i^ob.  • 

Many  complaints  Lave  been  made  aboat 
the  elms  in  cities  being  destroyed  by  a  Emill 
worm,  where  the  trees  have  been  planted  in 
the  stroetB  for  shade  and  ornament  and  Lave 
__^,  attainedaconsidenibloBizo.     Iwillheregive 
^>5.r-'  a  condensed  biatoiy  of  the  beetle  And  iU 
■"  habits :  This  insect  is  generally  knomi  as 

the  elm-tree  beetle,  (Galeruca  calmarknsis,) 
and  is  &  small,  striped  beetle,  somewhat  resembling  the  tbree-lined  leaf  or  striped 
encumber  beetle,  but  much  smaller,  and  of  a  dull,  yellowish-gray  color,  with  only 
one  dark  line  and  spot  on  each  wing  case.  This  insect  deposits  its  egga  in  clostcra 
open  the  leave8,the  worms  or  larva  from  which  are  hatched  out  in  a  few  day8,aii(i 
immediately  commence  to  feed  upon  the  parenchyma  or  soft  pulpy  substance  of  the 
leaf,  at  first  making  merely  small  blotches,  but  eventually,  as  they  increase  in  size, 
destroying  the  wLule  leaf,  leaving  only  tlie  harder  part,  sucL  as  the  mid-ribsaad 
network  of  veins,  untouched,  thus  causing  the  leaves  to  turn  brown  and  wilhtr, 
until  the  whole  tree  assumes  the  appearance  of  having  been  scorched  by  fiie. 
These  worms,  whonfully  grown  and  ready  to  change  into  pupte,  not  being  able  to 
descend  by  means  of  a  Bilten  thread,  like  tLo  real  caterpillars,  crawl  down  tie 
trunk  to  the  grotmd,  and,  soon  casting  tLeir  larva  skin,  cLango  into  pup^B  oqoi 
near  the  surface  of  the  earth,  at  tbe  fuot  of  the  tree  they  have  despoiled.  Some 
of  the  worms,  howevfer,  conceal  themselves  in  fissures  of  the  bark,  where  thej 
undergo  their  transformation  into  the  perfect  beetle.  Thet*  last,  however,  are 
few,  and  bear  no  comparison  with  the  multitodcs  of  pupie  which  will  be  found 
on  the  damp  ground,  motionless,  helpless,  and  appearing  like  grains  of  wheat 
accidentally  fallen  near  the  tree.  After  becoming  pupa;,  in  a  few  days  the  slun 
of  the  bock  splits  open,  and  tLo  perfect  insect  crawls  fortL,  furnished  wilL  wings, 
by  means  of  wLicL  it  ia  enabled  to  fly  to  other  trees  and  deposit  its  eggs,  thus 
spreading  tLo  nuisance  to  everj'  elm  in  the  neigliborhaod ;  or  it  may  ascend 
the  same  tree  and  lay  the  eggs  for  a  second  generation,  which  destroys  the  second 
crop  of  leaves,  frequently  so  enfeebling  the  already  cshausteil  tree  that  it  is 
unable  to  recover,  and  eventually  perishes.  If  the  trees  are  cEaminod  dailj 
when  the  worms  first  appear  on  tho  foliage,  which  may  bo  known  by  the  leavos 
exhibiting  a  somewhat  blotched  appearance,  it  will  be  found  that  in  the  course  of 
two  or  three  weeks  multitudes  of  worms  have  left  tho  leaves,  and  are  sloivlj 
descending  the  truck  for  the  purpose  of  undergoing  their  final  transformation  on 
tho  earth,  under  stones  qr  moss,  near  ihe  collar  of  tho  tree,  and  in  two  or  thrw 
days  tho  pupte  may  be  killed  by  crushing  under  foot,  when  lying  heaped  op 
and  incapable  of  locomotion.  This  ia  tho  best  time  to  destroy  them,  as  ttie 
woims  are  scattered  over  the  whole  tree,  and  tho  perfect  insect  is  much  too  niffl- 
bio  to  allow  itself  to  be  caught.  Wore  the  base  of  each  tree  encased  in  a  b^i 
open  bos,  about  a  foot  or  18  inches  in  height,  placed  at  tho  same  distance  ItoO 
the  main  trunk,  Laving  its  lower  part  sunk  four  or  five  inches  below  the  snifsce 
of  the  soil,  the  top  capped  with  strips  of  bright  tin,  sloping  inwards,  and  pi^ 
jecting  on  both  sides  like  the  eaves  of  a  house,  and  tho  upper  half  of  the  ia^^" 
boards  painted  every  morning  with  coal  tar  or  some  other  viscid  Bubstance,  ttic 
larvse  could  not  crawl  out  or  over  it,  the  helpless  and  motionless  pupffi  would 
be  found  collected  in  heaps  within  the  enclosore,  and  could  be  killed  by  the"' 
sands  witbont  much*tronble.  It  might  be  advisable  to  cover  the  ground  ins^fi 
with  cement  or  mortar,  so  that  the  worms  could  not  possibly  burrow  undcmcatl' 


REPOET   OP  THE  ENTOMOLOGIST. 


63 


the  board  fence  and  escape.  The  same  box  might  also  succeed  in  keeping  the 
female  of  the  canker  worm  from  ascending  the  fruit  trees  to  deposit  her  eggs, 
bnt  in  that  case  coal  tar  should  be  put  on  the  outside  of  the  box,  as  those  insects 
want  to  crawl  inside  in  order  to  climb  up  the  trunk,  instead  of  descending  and 
then  scattering  themselves  over  the  surface  of  the  ground,  like  the  elm-tree 
beetle.  Such  temporary  boxes  might  be  made  so  as  to  be  removed  when  not 
required,  and  put  into  some  safe  place  to  be  used  another  season.  If  station- 
ary, the  same  tin  gutters  now  so  extensively  used  in  the  northern  States  to 
obstruct  the  canker  worm,  and  usually  placed  around  the  tree  itself,  could  be  put 
around  tho  box  at  some  distance  from  the  tree;  and  so  prevent  the  oil,  tar,  or 
whatever  is  in  them  from  being  spilled  and  injuring  the  bark,  and  at  the  same 
time  answer  the  purpose  just  as  well,  in  preventing  the  wingless  female  from 
ascending  tho  trunk  to  deposit  her  eggs. 

The  western  potato  beetle,  Colorado  bug,  or  ten-lined  spearman,  has  been  very 
injariooB  to  the  potato  crops  .during  the  last  few  years  in  the  western  States.     It 
appears  to  be  rapidly  spreading  towards  the  east,  the  rate  of  process  eastward 
assmned  to  be  about  fifty  miles  a  year.     The  Practical  Entomologist,  a  very  val- 
uable monthly  journal,  formerly  published  by  the  Entomological  Society,  of 
Philadelphia,  but  now  unfortunately  discontinued  for  want  of  sufficient  patronage 
from  the  very  farmers  to  whose  interests  it  was  entirely  devoted,  contains  many 
interesting  articles  on  this  insect,  in  one  of  which  Dr.  Walsh  calculates  that 
they  may  reach  the  Atlantic  coast  by  the  year  1880.      v*? 
The  habits  of  the  western  potato  beetle,  Doryphora      ^' 
[^dygramma,  Chevr.j  of  Melsheimer's  catalogue)  decim 
lineata,  are  as  follows:  The  eggs  are  deposited  by  the 
female,  to  the  number  of  about  seven  hundred,  (accord- 
ing to  Dr.  Henry  Schirmer,  in  the  Practical  Entomolo- 
^)  at  intervals  during  forty  days,  on  the  leaves  of  the 
potato,  in  somewhat  regularly  arranged  loose  clusters. 
After  the  lapse  of  about  six  days  they  hatch  into  larvae, 
wbich  feed  upon  the  foliage  of  the  plant  about  seventeen 
days;  they  then  descend  to  the  ground,  where  they 
diange  into  pupa  at  the  surface  of  the  earth.    The 
perfect  beetle  appears  about  10  to  14  days  after  the  pup« 
is  formed,  begins  to  pair  in  about  seven  days,  and  on 
the  fourteenth  day  commences  to  deposit  her  eggs,  thus  requiring  about  50  days 
from  egg  to  egg  again.     This  period  may,  however,  vary  somewhat  according  to 
the  state  of  the  weather,  and  the  abundance  or  paucity  of  food  when  in  the  l^rva 
state.    There  is  another  insect  almost  exactly  similar  in  color,  size,  and  form  to 
this  potato  beetle,  found  in  the  middle  and  southern  States,  which  is  mentioned 
in  Helsheimer's  catalogue  as  a  synonym  under  the  name  of  Doryphora  (Poly- 
^rammaj  juncia.  Germ,    This  insect  merely  differs  from  the  decim  lineata  by 
having  the  second  and  third  stripes  always  united  behind,  and  the  edges  of  all 
the  stripes  with  a  single  row  of  punctures ;  the  legs  also  have  a  black  spot  in 
the  middle  of  all  the  thighs.     This  insect  (tho  2).  juncta)  I  found  and  raised 
b  South  Carolina  upon  the  horse  nettle  {Solanum  Carolinense)  and 
the  Department  has  received  several  specimens  from  Montgomery, 
Alabama,  where  they  fed  upon  potatoes  and  egg  plants,  being  re- 
ported as  especially  injurious  to  the  latter.     The  larvae  of  the 
decim  lineata  are  destroyed  by  a  plant-bug,  Harpactor  cinctuSf  and 
other  insects  of  the  same  order.     Dr.  Benjamin  Norris,  of  Pittsfield, 
Illinois,  found  a  species  of  ground  beetle,  Lebia  grandis,  feeding 
voraciously  upon  the  larvae  in  a  potato  field  in  that  neighborhood. 
Hnndreds  of  tiiis  comparatively  rare  insect  were  taken  by  him  in  the 
wme  locality,  and  always  preying  upon  the  grubs  of  the  potato  beetle, 
forthe  destruction  of  which  many  plans  have  been  suggested.  Mr.  J. 
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S.  Little/ of  Rei,  Ripley  county,  Indiana,  in  a  communication  to  the  Department 
states  that, "  Di-ivingthem  out  of  the  field  with  twigs  or  branches,  and  an  application 
of  lime  and  ashes,  were  both  tried,  but  with  no  success."  Ho  then  used  "  sawdust 
saturated  with  coal  oil,  in  the  proportion  of  half  a  gallon  of  the  coal  oil  to  a 
bushel  of  sawdust,  sowing  it  broadcast  among  the  plants.  This  drove  the  insects 
away  for  a  day  or  two,  but  they  soon  returned,  and  were  as  injurious  as  ever." 
Tliis  remedy,  however,  even  if  successful,  would  be  rather  expensive  in  a  large 
field.  Another  remedy  ho  proposes  is  "  a  weak  lime  sprinkled  over  the  plants 
between  sundown  and  dark,  three  applications  to  be  made  at  different  times," 
and  adds  in  a  postscript,  "  this  remedy  was  tried  in  the  year  1867,  and  proved 

effectual."     If  brine  is  used,  however,  great  care  should  be  taken 
^j5j£^^  ^y    not  to  have  it  too  strong  or  too  much  of  it,  else  the  remedy  would 
^■-■g^i^lf    be  as  bad  as  the  disease,  and  both  potato  beetles  and  plants 
'"  would  bo  killed  at  the  same  time.    In  .this  letter  he  merely  uses 

the  common  name  "  pota,to  bug,"  and  leaves  us  in  doubt  whether 
it  is  the  old  eastern  blister  fly,  or  the  new  western  pest  he  alluijes 
to.*  However,  the  same  remedies  would  be  applicable  to  both 
these  insects.  Straw  placed  loosely  over  the  plants  will  protect 
them  somewhat  from  the  insect,  but  would  cost  too  much  when 
spread  over  a  large  field.  If  the  larva  and  perfect  beetles  are 
beaten  off  the  plants  into  pans,  as  is  frequently  done,  it  would  be 
advantageous  to  have  the  vessels,  which  are  to  receive  them  when  they  fall  from 
the  plants,  made  of  smooth  tin,  shaped  somewhat  like  a  spittooh  but  much  deeper, 
with  the  slope  inwards  to  the  central  hole  in  the  top,  or  a  much  greater  inclina- 
tion so  that  the  insects  would  readily  slide  down  and  fall  into  the  main  case, 

_  where,  once  in,  they  could  not  possibly  escape 
This  top  might  also  be  made  much  larger,  and 
shallow,  funnel-shaped,  if  desired,  to  cover  more 
space,  and  be  attached  to  a  bag.  The  same  ves- 
sels might  be  used  for  the  rose  beetle  and  other 
insects  which  fall  to  the  ground  when  disturbed. 
Where  open-mouth  bags  or  sweeping  nets  are 
used  to  sweep  them  off  the  foliage,  this  plan 
might  bo  modified  by  using  a  net  or  bag  some- 
what like  the  fish  baskets  in  rivers  and  creeks— 
that  is,  with  a  double  net  or  bag  attached  to  a  hoop,  the  outer  one  being  very 
long,  conical,  and  with  an  opening  at  the  lower  end,  which  can  bo  closed  by  means 
of  a  string,  and  through  which  the  insects  captured  can  be  shaken  into  hot  water; 
the  inner  net  to  be  also  conical  but  shallower,  with  a  smooth  round  hole  in  the 
centre  through  which  the  beetles  are  swept  when  the  net  is  forced  over  or  under 
the  plants.  This  orifice  might  bo  made  of  tin  and  closed  with  a  cork  when  the 
net  is  nearly  fall,  or  when  not  in  use.  Such  a  net  could  be  made  of  any  size  or 
shape,  and  would  undoubtedly  be  of  much  utility,  as  the  insects,  once  swept  into 
the  inner  part,  could  not  possibly  CBcape,  as  is  frequently  the  case  when  open- 
moutlied  sweeping  nets  are  used.  The  ring  of  the  net  by  which  the  month  is 
kept  open  can  readily  be  made  of  common  telegraph  wire ;  any  straight  and 
strong  stick  will  answer  for  a  handle,  and  the  bags'  may  be  made  of  canvas  or 
strong  muslin.  The  edges  of  the  hoop  to  which  the  net  is  fastened  ought  to 
be  protected  by  a  covering  of  leather  or  some  such  material,  as  the  muslin  is 
subject  to  be  worn  away  by  friction  when  beating  the  plants.  Powdered  bellfi- 
bore  is  reported  to  have  been  used  nith  effect  as  a  means  of  destroying  both  the 
Colorado  potato  bug  and  the  goosebeny  or  currant  worms,  if  dusted  over  an^ 
under  the  foliage  when  the  plants  are  wet  with  dew.  Hellebore,  however,  is  ^ 
somewhat  dangerous  remedy,  on  account  of  its  poisonous  qualities.     Soot  sis^ 

*  Since  writiEg  tho  above,  specimens  of  the  insects  spoken  of  by  Mr.  Little  as  the  *'  Col- 
orado bag"  have  reached  the  Department,  and  prove  to  be  merely  varieties  of  tho  Canthori^^ 
or  potato  bug  of  the  eastern  States. 
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has  been  used  with  good  effect.  Some  of  the  agricultural  papers  recommend 
knocking  the  insects  off  the  plants  between  the  rows  and  then  burying  them  by 
means  of  the  plough  when  working  the  ground  the  second  time.  The  Colorado 
bug  or  ten-lined  spearman  is  reported  to  have  produced  poisonous  effects  on 
several  persons  who  handled  them  incautiously  with  naked  hands,  somewhat  in 
the  same  manner  as  the  eastern  potato  cantharis  or  blister  fly. 

In  the  Prairie  Farmer,  vol.  19,  p.  51,  a  correspondent  states  that  Dr.  Walsh 
estimated  that  the  damage  lilono  by  this  insect,  in  the  northwest  alone,  amounted 
to  $1,750,000. 

The  Department  has  received  many  communications  on  the  subject  of  the 
western  locust,  or  hateful  grasshopper  of  Dr.  Walsh,  and  the  ravages  committed 
by  them  in  the  western  States.     These  insects  appear  in  vast  armies,  devouring 
every  green  thing,  like  the  locusts  mentioned  in  the  Scriptures,  and  which  may  bo 
reckoned  yet  among  the  plagues  of  the  eastern  States.     Several  packages  of  their 
eggs,  forwarded  to  the  Department,  hatched  out  early  in  March,  but  the  young 
insects  all  perished  for  the  want  of  a  suitable  place  in  which  to  preserve  them. 
From  correspondents  we  learn  much  of  their  habits  and  will  condense  that  informa- 
tion as  much  as  possible.     The  female  locust,  in  the  autumn,  deposits  her  eggs  in 
small  holes  or  cells  made  in  the  earth  by  means  of  her  ovipositor.     Most  of 
these  eggs  remain  all  winter  uninjured  by  the  frost,  and  hatch  the  following 
spring,  earlier  or  later  according  to  the  influences  of  climate.     Cold  rains  in  the 
spring,  however,  are  said  to  destroy  the  young  insects.     The  grasshoppers  when 
&st  hatched  exactly  resemble  the  old  insects  in  form,  with  the  exception  that 
they  have  no  wings  or  wing  cases.     Rudimentary  wings  and  wing  cases  are 
developed  when  they  cast  their  skins,  but  they  are  as  yet  perfectly  incapable  of 
flight,  and  can  merely  walk  or  jump  from  plant  to  plant;  and  it  is  only  when 
they  have  shed  their  skins  for  the  last  time  that  they  acquire  fully  developed 
wings  and  are  capable  of  any  flight  whatsoever.     This  insect,  from  the  egg  to 
ihe  perfect  state,  is  injurious,  devouring  almost  any  vegetable  substance,  (sor- 
gham  and  osage  orange  alone  being  excepted  by  some  of  our  correspondents;) 
and  is  most  easily  destroyed  by  wholesale  when  young  and  unable  to  fly,  as 
tke  perfect  insect  when  disturbed  can  readily  escape  by  a  rapid  and  prolonged 
flight.    When  young  they  feed  near  the  place  where  they  were  hatched,  and  upon 
whatever  vegetation  is  growing  m  the  vicmity.    When  folly  grown,  with  perfect 
wings,  they  collect  together,  pair,  and  emigrate  in  countless  myriads  to  other 
pla^  in  search  of  food  and  proper  places  in  which  to  deposit  their  eg^  for 
the  next  year's  crop,  after  doing  which  they  soon  die  and  disappear.     £i  the 
Practical  Entomologist,  Dr.  Walsh  states  that  he  does  not  think  the  hateful 
grasshopper  will  ever  cross  the  Mississippi  to  pass  onward  to  the  eastern  States, 
and  recommends  the  authorities  to  offer  a  bounty  for  every  bushel  of  eg^. 

The  western  grasshopper  (Cdloptenus  spreta)  differs  from  its  eastern  relative, 
the  red-legged  locust  of  Harris,  (Cdloptenus  femur  rubrum,)  merely  by  having 
the  winj^  much  more  elongated  so  as  to  be 
adapted  for  long  flights.  In  habits  they 
aie  much  alike,  as  Harris  states  that  the  red- 
legged  locust  feeds  on  grass,  leaves,  and  veg- 
etables, and  is  also  migratory.  The  red- 
%ged  locust,  in  certain  seasons,  collects  in 
great  numbers,  and  some  years  ago,  in  certain  parts  of  Now  York,  did  consid- 
erable damage,  especially  to  garden  vegetables,  not  sparing  even  mnripe  red  pep- 
pers. A  plamter  in  Texas,  as  a  remedy  for  the  western  locust  or  grasshopper, 
recommends  that — 

As  toon  as  the  grasshopper  has  laid  its  eggs  the  planters  plough  their  fields  and  torn 
tuo  soil  crer  so  that  the  eggs  will  be  buried  usder  a  layer  of  earth,  which  will  crash  them 
<uia  thus  destroy  the  spring  crop  of  grasshoppers.  This  experiment  has  been  made  in  small 
>pot«  of  gronna  where  myriads  of  eggs  were  deposited,  and  not  a  grasshopper  come  frenl 
^m  the  layer  of  soil  that  covered  the  eggs. 
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A  cen-espondent,  Mr.  John  Gardn«^r,  of  Gardncrsville,  Utah,  writes : 

Tho  people  turn  out  en  magse,  spread  sti'aw  where  the  frr^uEul^oppeFS  are  thickest,  andse 
it  on  fire.  Some  dig  ditches  and  turn  the  winter  in,  and  so  destroy  Dushels of  the  little  thing 
when  they  are  young  and  helpless. 

Mr.  Louis  Ekod,  Nebraska,  writes : 

We  fear  wc  shall  not  have  the  pleasure  of  reaping  where  w^  hare  sowed,  in  conseooeiK 
of  tho  eg-gs  deposited  by  the  grasshoppers  last  mil.  The  scope  of  country  in  which  the 
are  deposited  extends  from  far  up  the  Platto  and  Missouri  rive|s  down  to  nearly  the  centre  c 
Kansas. 

^~,  It  would  take  too  much  space  hero  to  enumerate  all  the  lei 
ters  received  about  the  ravages  of  this  insect ;  notices  of  ther 
have  already  appeared  in  the  monthly  report  of  tho  Departmei 
of  Agriculture.  I  will,  however,  make  one  more  extract  from 
correspondent,  Mr.  Oscar  J.  Strong,  Pocahontas  county,  Iowa,  who  sent  a  pad 
age  containing  two  flies  {Tachina  or  SarcopJiaga)  closely  resembling  in  genen 
appearance  the  common  house-fly,  but  larger,  of  a  gray  mottled  color,  with  tl 
end  of  tho  abdomen  reddish  brown,  and  very  bristly  or  hairy.     IVIr.  Strong  says : 

This  fly  hves  in  the  larva  state  in  the  red-legged  locust.     After  it  consumes  the  interior 
the  locust  it  comes  out  a  footless  grub,  with  a  slun  he^d  and  a  dark  reddish  stripe  ak>sg  i 
back.    It  immediatelv  goes  into  tho  ground,  where  it  remains  in  the  pupa  state  sixteen) 
seveDteen  days,  and  then  assumes  the  perfect  or  imago  state.     This  species  of  fly  is  makir 
great  havoc  among  the  locusts,  which*  nave  been  so  uncomfortably  plentiful  this  year. 

If  these  insects  destroy  the  red-legged  locusts,  there  is  very  little  doubt  bi 
that  they  will  also  attack  its  near  relative,  the  hateful  grasshopper  of  the  wes 
This  letter  is  especially  interesting,  as  these  farailiee  of  two- winged  flies  ha\ 
usually  hitherto  been  observed  to  attack  soft-bodied  larvae  only,  as  caterpillar 
etc.,  and  I  have  found  the  larvae  of  the  hawk-moths,  such  as  the  tobacco  fly  an 
potato  worm,  especially  liable  to  be  destroyed  by  them.  The  female  fl 
deposits  her  eggs  on  one  of  the  first  three  segments  of  the  body  of  the  caterpilla 
and  glues  them  to  the  skin  by  means  of  a  viscid  substance.  This  appears  to  I 
done  in  order  to  prevent  the  caterpillar  turning  its  head  around  to  bite  them  c 
with  its  jaws,  as  most  probably  it  would  do  were  the  eggs  deposited  lower  dow 
the  body.  When  the  flies  are  hovering  round  its  head  or  in  the  act  of  deposi 
ing  the  eggs  the  worm  appears  to  be  exceedingly  uneasy,  constantly  moving  i 
head  and  foreparts  with  a  jerking  motion,  and  endeavoring  by  all  the  means  i 
its  power  to  reach  the  place  where  the  eggs  are  with  its  jaws,  probably  instinc 
ively  recognizing  its  agile  foe  and  its  own  fate,  if  it  allows  the  fly  to  obtain  a  settl 
ment  and  the  eggs  to  be*  deposited.  Acting  upon  the  same  instinct,  in  the  cai 
of  the  grasshopper,  the  fly  will  probably  lay  its  eggs  at  the  junction  of  the  hes 
and  thorax,  or  near  the  abdomen,  where  tho  young  larva  will  find  a  so 
place  through  which  it  can  readily  penetrate  and  devour  tho  insect.  Whc 
catei-pillars  are  attacked,  the  young  footless  grubs  penetrate  the  body  imna 
diately  when  hatched,  and  feed  internally  upon  the  fatty  matter  until  nearl 
ready  to  change,  vtiien  they  bore  their  way  out  through  the  skin  and  enter  tl 
earth,  the  caterpillar  soon  perishing  from  exhaustion.  After  the  grub  hasburi^ 
itself,  its  body  contracts  so  as  to  form  an  oval  case,  the  outer  skin  harden 
turns  brown,  and  becomes  a  cocoon-like  hard  oval  ball,  inside  of  which  the  pe 
feet  fly  is  ultimately  formed,  which,  when  ready  to  come  forth,  bursts  one  of  tl 
ends  of  its  case,  emerging  into  the  outer  world  a  perfectly  formed  fl}'',  pairic 
in  the  course  of  a  few  days,  and  depositing  its  eggs  on  other  caterpillars,  and  the 
dying.  These  flies,  although  exceedingly  beneficial  to  the  farmer,  are  especial^ 
annoying  to  the  entomologist  who  is  studying  the  changes  of  any  particular! 
injurious  caterpillar  sent  to  him  for  identification,  in  order  to  find  out  what  mot 
will  be  produced,  so  as  to  recognize  the  enemy  in  all  its  forms,  as  frequently  oi 
of  fom*  I'uVYSi  only  one  perfect  moth  has  come  forth,  the  rest  producing  merel 
these  parasitic  flies.     The  catei'pillars  infested  may,  however,  be  readily  kno^^ 
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by  examining  the  first  three  segments  of  the  body,  and  if  any  eggs  appear  glued 
to  its  surface  the  specimen  is  almost  certain  to  die  before  completing  its  changes. 
Besides  the  remedies  already  mentioned  for  destroying  the  eggs  of  the  western 
locust  or  grasshopper,  crushing  and  killing  the  you ug  insects  by  means  of  a  large 
rollw,  has  been  spoken  of;  the  young  grasshopper,  however,  being  exceedingly 
agile,  many  doubtless  would  make  their  escape.  It  has  been  proposed  not  to 
bum  the  prahies  in  the  autumn  as  is  usually  the  practice,  but  to  defer  it  until 
gpiing,  when  the  young  grasshoppers  are  yet  wingless  and  the  grass  dry,  then 
to  set  fire  to  it  in  circles  as  much  as  possible,  so  that  the  insects  cannot  escape 
from  the  ring  of  fire,  J|ut  be  driven  by  the  heat  and  smoke  into  the  centre,  where 
they  will  eventually  perish  in  the  flames.  In  the  eastern  States,  where  the  red- 
Wged  grasshopper  abounds,  the  nets  already  mentioned  could  be  used  with 
advantage,  and  if  the  insects  have  been  killed  by  immersion  in  boiling  water, 
they  could  be  given  as  food  to  poultry,  etc.,  kept  in  enclosures  where  they  cannot 
find  any  insects.  The  only  trouble  yet  found  with  this  net  is  that  it  sometimes 
collects  a  great  deal  of  rubbish,  such  as  leaves,  sticks,  etc.,  and  the  centre  open- 
ning  is  liable  to  become  clogged  with  such  substances  if  not  examined  and  cleaned 
out  every  few  minutes. 

We  have  received  a  very  valuable  paper  from  Mr.  A.  Crocker,  of  Burlington, 
Kansas,  containing  a  list  of  the  buds  found  in  his  neighborhood  which  destroy 
the  locust  or  hateful  grasshopper ;  but,  however  interesting  to  the  naturalist,  it  is 
too  long  to  be  inserted  in  this  report,  and  merely  proves  that  immense  numbers 
are  destroyed  by  our  small  feathered  allies.  In  Maryland,  late  in  the  summer 
and  autumn,  numbers  of  dead  grasshoppers  have  been  obseiTcd  on  the  tops 
of  high  grass  or  weeds,  clinging  fast  to  the  plants,  with  their  feet  firmly  and 
stiffly  clasped  around  the  stems,  with  their  skins  and  inner  substance  perfectly 
dry  and  crisp.  On  being  cut  open  no  signs  of  parasitic  insects  were  found,  and 
the  insects  had  apparently  died  from  exhaustion .  G rasshoppers  are  also  frequently 
found  covered  more  or  less  with  small  parasitic  red  mites,  which  appear  to  attacn 
themselves  to  the  living  insect.  Many  grasshoppers  thus  infested  were  kept  for 
the  purpose  of  finding  out  whether  these  parasites  would  eventually  kill  them; 
but  they  lived  for  several  weeks,  apparently  healthy  and  as  vigorous  as  ever. 

As  tfie  17-year 
eicada^ctcada 
ieptendecimj 
otherwise  gener- 
ally known  by  >^iJV  ^^^^^^^^^^^-——^^^^i 
the  local  but  in-  ^  '  ^  "^ 

correct  name  of 
locust,  have  ap- 
peared in  many 
places,  and 


nu- 


merous inquiries 
have  been  made 
&bout  its  habits 

JUid  periodical  appearance,  at  stated  intervals  of  17  or  14  years  in  immense  numbers, 
I  will  give  abrief  history  of  the  insect  from  the  letters  of  con'cspondents  and  my  own 
observations.  The  eggs  are  deposited,  to  the  number  of  G  to  18,  in  longitudinal 
fiswires,  bored,  generally,  in  pairs  in  the  twigs  and  smaller  branches  of  forest  and 
fruit  trees,  by  means  of  the  saw  or  file-like  ovipositor  of  the  female.  Dr.  Harris 
states  that  15  or  20  such  fissures  are  made  by  one  insect.  The  eggs,  which  are  of 
*  yellowish  white  color,  and  of  long  tapering  form,  when  about  to  hatch  may  be 
*uown  by  having  two  black  dots  or  specks  at  one  end.  These,  probably,  are 
«ie  rudimentary  eyes  of  the  enclosed  lar\^a? ;  and  later,  or  just  before  hatching, 
^he  form  of  the  body  and  limbs  of  the  future  insect  may  be  tniced  through  the 
^i-transpaient  egg  envelope.     The  larvae  hatch  in  the  course  of  some  weeks, 
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according  to  tho  heat  and  dampness  of  tbo  atmosphere,  moisture  probably  accel 
erating  the  process  considerably,  as  some  eggs  taken  out  of  a  branch  for  the  pnr 
pose  of  experiment,  and  which  had  no  appearance  of  the  insect  through  the  egg- 
shell, but  with  the  two  before-mentioned  black  spots  slightly  developed,  when 
laid  upon  moistened  sand  and  paper  at  3  o'clock  one  day,  hatched  out  the  follow- 
ing morning  about  11,  while  the  eggs  remaining  in  the  branch  showed  no  symp- 
tom of  hatching.  The  larvae,  wen  liberated  from  the  egg-case,  present  the 
ezact  appearance  of  the  pupa-^ns  left  on  the  bushes,  with  tne  ejcception  of  the 
total  absence  of  tho  wing-cases;  and  they  are  furnished  with  perfect  legs,  the 
two  foremost  of  which  arc  formed  for  digging  or  burrowing.  This  fiEUJt  is  stated 
merely  as  it  has  been  reported  that  the  larvse  come  out  as  small  footless  grabs, 
and,  as  such,  feed  for  some  time  on  the  pith  of  the  branch  before  assuming  the 
cicada  form.  The  larvae,  when  just  hatched,  are  exceedingly  nimble,  running 
about  in  all  directions,  looking  very  much  like  the  minute  yellowish-white  larvae 
of  the  tetHgonia,  or  grape-leaf  hopper,  (also  miscalled  "thrips,")  with  the  excep- 
tion of  their  large,  crooked  fore-feet,  as  above  mentioned.  When  fairly  out  of  the 
egg-shell,  the  young  larvae  foil  from  the  branch  and  bury  themselves  in  the  earth. 
In  the  larvae  state  they  are  said  to  feed  underground  upon  the  sap  from  the  root? 
of  trees,  shrubs,  and  grass;  but,  in  the  Prairie  Fanner  of  1851,  a  correspondent 
says  that  'Hhe  larvae  obtains  its  food  (consisting  of  exudations  like  animal 
perspiration)  from  the  small  vegetable  radicles  which  everywhere  pervade  the 
earth,  for  which  purpose  its  rostrum  or  snout  is  provided  with  three  exceed- 
ingly delicate  capillaries  or  hairs,  which  project  from  the  snout,  and  swe^  over 
the  surface,  gathering  the  minute  drops  of  moisture.  This  is  their  only  food.'' 
Other  naturalists  insist  that  the  larvae  insert  the  proboscis  itself  into  the 
roots  and  regale  themselves  with  the  extravasated  sap  which  naturally  follows 
the  wound;  and  Miss  Morris,  in  a  communication  to  the  Academy  of  Natural 
Bcience  in  Philadelphia,  even  accuses  them  of  causing  the  disease  called  the  yel- 
lows in  the  peach  tree  by  their  constant  punctures  and  subsequent  drainage  of 
the  sap.  This  is  probably  an  erroneous  conjecture,  as  I  have  repeatedly  dug  up 
and  examined  peach  trees  dying  with  the  yellows,  but  eould  never  discover  cicada 
larvae  on  or  near  the  roots.  ,  After  burying  themselves  in  the  earth,  nothing  more 
is  seen  or  heard  of  the  "  17-years'  locust,"  in  the  same  locality,  for  a  certain  period 
of  years,  excepting  occasionally,  when  deep  holes  are  dug  into  the  eaith,  in 
making  cuts  for  railroads  and  (Hgging  wells  or  cellars,  when  the  larvae  are  aod- 
dentalfy  disentombed  from  depths,  ranging  from  4  to  12  feet  imder  the  svr&oe 
of  the  earth,  and  duly  chronicled  in  the  local  papers  among  the  extraordinary 
events.  The  pupae  differ  from  the  young  larvae  merely  by  having  the  rudimentary 
wings  and  wing-cas«s  fully  developed  on  each  side  of  the  body,  and,  when  ready 
to  change  into  perfect  cicadas,  gradually  ascend  and  remain  near  the  top  of  then: 
burrows,  some  six  or  eight  inches  below  the  surface  of  the  soil,  for  a  few  days, 
apparently  taking  a  good  rest  after  the  hard  work  they  have  had  to  bore  their 
way  upwards.  Just  before  casting  their  last  skin  and  becoming  perfect  insects, 
the  pupae  crawl  out  of  their  holes,  climb  up  some  tree,  shrub,  or  fence,  cling  fast 
to  it  by  means  of  their  strong  hooked  claws,  and,  their  skin  splitting  open  on  the 
back,  the  perfect  cicada  creeps  out,  leaving  the  hardened  cast  skin  clinging  to 
the  obiect  upon  which  it  had  undergone  its  last  change.  When  first  emerged 
from  the  pupa  skin,  the  body  of  tho  insect  is  soft  and  of  a  pale  yellow  color ;  tlie 
perfect  wings  are  soon  developed,  and  the  insect  rests  supinely  for  some  time, 
until  it  acquires  its  natural  color  and  strength ;  it  then  makes  its  jarring  noise, 
miscalled  song,  which  is  merely  the  call  of  tho  male,  flies  from  tree  to  tree,  pairs, 
and  the  female  lays  its  eggs  for  the  next  IT-years'  crop,  and  dies. 

A  oirious  fact  was  observed  in  Maiyland  at  the  latter  pcirt  of  the  *'  locust 
season."  Many  of  tho  males  were  seen  flying  about,  apparently  happy  and  lively, 
with  nearly  half  tho  hinder  part  of  the  abdomen  entirely  gone,  as  if  broken  off,l 
and  its  remaining  cavity  perfectly  hollow  or  partially  filled  with  a  very  fine  dry 
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powder.  Durisg  their  pezfect  state  it  is  generally  supposed  that  the  cicadas 
do  compaiatiYelv  little  injury  to  vegetation^  as,  although  they  are  accused  of 
pieroiBg  the  tender  bark  in  order  to  obtain  the  sap,  no  visible  injury  has  been 
known  to  sesult  from  such  punctures,  excepting  the  exudation  of  a  small  quantity 
cf  soperabundant  juices ;  and  it  is  by  the  rough-edged  and  ragged  punctures  made 
by  the  ovipositor  of  the  female  that  the  great  injury  is  done,  especially  to  yomn^ 
beaiing  fr^t  trees,  as  the  branches  or  twigs  frequently  die  or  are  much  injurea 
as  for  up  as  the  pimctures  extend.  As  it  has  likewise  been  stated  that  the  instinct 
of  the  female  locust  teaches  her  to  cut  the  branch  just  below  the  punctures,  so 
as  to  cause  the  branch  to  fall  to  the  ground,  it  may  bo  proper  to  state  that  out 
of  hundreds  of  branches  wounded  not  one  was  found  thus  cut,  excepting  when 
it  had  been  previously  done  by  one  of  the  long-hom^d  beetles,  or  some  other 
insect  of  similar  habits,  and  that,  when  found  partially  broken  off,  the  breakage 
always  occurred  where  the  fissures  were  bored  deeper  than  usual  or  close  together, 
and  frequently  in  the  very  middle  of  a  row  of  eggs,  and  sometimes  near  the  end, 
80  that,  were  the  branch  oven  to  fall  to  the  ground,  more  of  the  eggs  would 
remain  on  the  branch  adhering  to  the  tree  than  had  fallen. 

Reports,  also,  have  J>een  circulated  about  the  sting  of  the  locust  killing  per- 
sons, their  eggs  in  fruit  poisoning  others,  and  hogs  dyin^  after  eating  them.  1 
have  yet  to  receive  the  first  reliable  account  of  any  death,  or  even  injury,  result- 
ing from  such  stings.  Perhaps,  when  the  eggs  are  deposited,  the  female  may 
eject  some  liquid  serving  to  develop  the  egg,  but  when  handled  the  insect  exhibits 
no  inclination  to  use  her  ovipositor  as  a  weapon  either  of  offence  or  defence;  and, 
were  their  stings  as  fatal  as  represented,  it  is  really  marvellous  that  we  have  not 
heard  of  a  dreadful  mortality  this  year  among  children  living  in  the  country, 
who  carry  them  in  their  bosoms,  hands,  or  hats  with  perfect  impunity ;  but  per- 
sons stung  by  any  large  insect  whatever  during  the  cicada  season,  after  having 
heard  of  the  fatal  effect  of  such  a  sting,  would,  naturally  enough,  be  in  too  great 
a  hnny  to  examine  their  assailant  very  minutely,  and,  no  doubt,  would  attribute 
their  injury  to  the  much-dreaded  and  misnamed  "  locust." 

A  short  time  after  the  so-called  locust  season  many  insects  make  their  appear- 
ance which  are  capable  of  inflicting  very  dangerous  wounds,  such  as  the  saw*- 
hack  or  Eedumus  novenarius,  mentioned  in  a  former  report.  It  is  also  a  well- 
hnown  fact  that  an  immense  hornet  (Stizus  speciosus)  is  in  the  habit  of  seizing 
the  conmion  cicada  and  conveying  it  off  to  serve  as  food  for  its  young  larvae. 
Many  have  been  taken  this  year  in  the  very  act  of  dragging  the  locusts  to  their 
aest^  after  having  stung  them  so  as  to  render  them  powerless  and  incapable  of  resist- 
ance. The  W-Miaped  dark  markings  on  the  wing  are  also  frequently  regarded 
M  omens  foretelling  war,  want,  &c.,  or  any  unfortunate  word  beginning  with  a 
W.  Why  may  it  not  as  well  signify  wonderful  wealth,  or  welfare  t  When  the 
sUn  of  the  perfect  insect  is  yet  soft  and  tender,  ants  have  been  seen  to  kill  them, 
Mid  even  when  full  grown  they  are  attacked  by  the  same  insects  at  the  tender 
place  between  the  head  and  thorax,  and  the  head  is  frequently  completely  sev- 
ered fix)m  the  body.  I  have  seen  numbers  of  such  headless  bodies  lying  upon 
the  ground  swarming  wi^  small  brown  ants.  Dr.  Gideon  B.  Smith,  of  Maiy- 
l^d,  devoted  much  of  his  time  to  studying  the  habits  of  the  cicada,  and  was 
^nsidered  the  best  authority  on  this  subject  in  the  middle  States.  In  his  man- 
uscript unpublished  notes  he  says  the  insect  ^^  appeared  in  Maryland,  Pennsyl- 
vania, and  Dekware,  in  1766,  1783,  1800,  1817,  1834,  the  date  of  his  work, 
ondthen  afterwards  in  1851  and  1868;''  thus  establishing  their  regular  17  years^ 
appearance  in  this  district.  Dr.  Smith,  however,  thinks  there  are  twe  tribes, 
differing  only  from  each  other  in  the  period  of  their  lives,  the  northern  being  17 
years,  and  the  other  or  southern  tribe  requiring  only  13  years  in  which  they  per- 
fonn  their  transformations.  He  states  likewise  that  '^  it  haa  no  mouth  or  other 
oitans  of  taking  food  than  three  small  hairs  in  its  snout,  which  in  feeding  are 
spread  out  over  the  surface  of  the  roots  or  leaves  of  trees^  and  these  collect  the 
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vegetable  juices  and  carry  them  by  capillary 'attraction  to  the  stoir.ach.  InMaiy- 
land  the  pupa?  begin  to  leave  the  ground  about  the  20th  of  May,  the  greatest 
numbers  appearing  about  the  27th,  and  then  diminish  until  the  5th  of  Jane. 
The  15th  of  June  the  females  commence  depositing  eggs,  and  continue  to  do  ao 
until  the  20th,  the  eggs  from  one  insect  being  about  400.  The  old  locusts  dis- 
appear about  the  2  Jth  of  June,  and  about  the  25th  of  July  the  eggs  begin  to 
hatch  and  the  young  larvae  to  enter  the  ground."  He  then  makes  a  remark 
totally  at  variaiico  with  the  generally  received  opinion  of  the  locust  larvse,  wan- 
deiing  at  great  depths  through  the  earth  in  search  of  roots,  upon  the  sap  of 
which  they  are  said  to  feed.  "  Having  made  its  way  into  the  earth,"  he  says, 
"  it  lives  during  the  remainder  of  the  season  in  the  vegetable  subsoil,  and  on  the 
approach  of  cold  weather  forms  around  itself  a  cocoon  or  shell  by  cementmg  the 
particles  of  enrth  together,  in  which  condition  the  locusts  are  often  dug  up  in 
gardening  and  excavating,  without  their  real  character  being  discovered.^  Now 
comes  the  curious  part  of  this  extract,  which  says,  "  the  next  season  it  opens 
one  end  of  its  cell  to  gain  access  to  the  small  roots  and  moist  earth,  bnt  does  not 
leave  the  cell,  and  thus  it  continues  from  season  to  season,  each  year  enlargm^ 
its  cell,  but  never  changing  its  locality  from  the  time  it  enters  the  earth  until 
the  time  it  emerges."  Were  this  really  the  case,  it  is  somewhat  singular  that  the 
larvee  are  not  more  frequently  turned  up  when  trenching  gardens,  or  when  using 
the  subsoil  plough.  The  generally  received  supposition  is  that  the  larva 
descend  to  a  considerable  depth  in  the  earth,  and  far  below  the  reach  of  the 
plough  or  spade. 

The  males  alone  of  the  cicada  make  the  jarring  noise  popularly  supposed 
to  soimd  like  the  word  Pharaoh,  the  females,  contrary  to  the  usual  habits  of 
the  sex,  being  perfectly  silent,  and  not  musically  inclined.  The  organs  of  the 
male  by  which  the  sound  is  produced  are  situated  on  the  back  under  the 
shoulders  of  the  hind  wings,  and  can  readily  be  seen  by  lifting  up  the  wings  and 
bending  the  body  downwards  so  as  to  expose  the  upper  part  of  the  abdomen. 
They  consist  of  two  whitish  membranes,  ridged  like  a  snell,  stretched  over  a 
cavity,  one  on  each  side  of  the  body.  Dr.  Smith  observes  that  "a  curious 
efiect  is  produced  on  the  eggs  of  poultry  after  feeding  almost  exclusively  on 
locusts,  as  the  yolks  will  be  found  to  be  almost  white  in  color."  I  will  nnish 
the  subject  of  locusts  (Cicada J  by  making  merely  two  extracts  from  our  corre- 
spondence, one  from  a  northern  and  the  other  from  a  southern  observer.  Mr. 
William  E.  Baker,  of  Ickesburg,  Pennsylvania,  writes : 

Jane  5,  1868,  cicadas  coming  up  out  of  the  ground ;  8th,  noisy ;  10th,  qaite  nnmeiOTU ; 
14th,  pairing,  and  puDcturiDg  youn^  last  year's  bark,  and  sucking  sap  from  trees — the 
amount  of  sap  extracted  must  be  considerable  and  perhaps  injarious ;  19ui,  cicadas  lajing 
eggs ;  28th,  cicada  larvae  leaving  twigs. 

This  last  note  I  do  not  understand,  as  it  is  generally  conceded  that  it  reqldres 
a  much  longer  time  than  nine  days  for  the  eggs  to  hatch.  The  first  of  those 
kept  by  the  Depai-tment  did  not  hatch  until  the  27th  of  July,  and  even  then 
only  after  being  placed  on  damp  paper.    JVIr.  Baker  adds : 

The  injury  done  to  the  twigs  and  limbs  of  trees  by  the  cicada  is  mechanical,  and  not  ft 
kind  of  poisoning ;  comparatively  few  of  the  punctured  limbs  die,  but  some  are  mach 
injured,  and  there  is  generally  more  injury  done  on  high  ground  than  in  the  valleys.  *  *" 
8ome  reports  have  been  put  in  circulation  that  the  sting  of  the  locust  (Cicada)  is  always 
very  dangerous,  and  generally  fatal ;  but  all  the  cases  I  have  heard  of  lack  just  what  every 
case  should  have,  t.  c,  reliable  evidence ;  and  I  have  never  seen  in  these  insects  any  dispo- 
sition to  use  the  ovipositor  to  sting  with,  and  they  manifest  no  inclination  to  be  resenttol, 
even  when  roughly  handled. 

These  last  remarks  agree  perfectly  with  what  I  have  already  observed. 
Mr.  Charles  Petty,  of  Gowdysvillc,  South  Carolina,  states  that  "the  insects  were 
here  in  1842  and  1855,  making  their  period  only  13  years  j  of  these  dates  I  am 
certain.^^     He^  then  adds : 

An  old  citizen  of  this  county  says  he  is  certain  that  they  were  here  in  1814, 1828,  and  1842, 
making  their  period  up  to  that  date  14  years ;  and  it  was  remarked  by  many  in  1855  ihat 
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the  locusts  came  up  a  jear  before  their  tiine|  TakiD^  these  facts  into  consideration  with  other 
eridecM.  I  am  disposed  to  think  that  np  1^1842  tbeir  period  was  14  years,  and  after  that  it 
wag  J3  rears.  *  *  *  *  lu  1855  a  fanner  in  the  neighborhood  dup:  tho  {^rubs  up  in  the 
low  lands  two  feet  below  the  surface,  and  a  person  of  veracity  informs  me  that  in  digginjj  a 
^rare  the  larrse  were  found  three  feet  bekiw  the  surface  In  hard  red  claj. 

No  difference  was  observed  iti  the  specimens  sent  to  the  Department  from 
Tarions  States,  excepting  that  a  lot  sent  from  Illinois  were  very  remarkably  smaller 
than  any  of  the  others,  altliongb  the  same  in  form,  and  maikings,  and  general 
app<?arance. 

Mr.  Thomas  E.  Pleasants,  of  Petersburg,  Virginia,  in  Jime  forwarded 
to  the  Department  several  specimens  of  a  small  grayish  plant-bng, 
Mormidca  (CEhahts)  iypheUj  and  fn  the  accompanying  letter  states 
that  "these  insects  have  not  been  observed  in  this  part  of  theconntry  r'Li 
before,  but  recently  have  appeared  in  myriads  in  the  wheat-fields  of  ^ 
tk  neighboring  county  of  Chesterfield.  They  prey  on  the  wheat-ears,  destroy- 
ing their  fmitfulness."  This  may  possibly  be  the  case,  as  the  insect  is  furnished 
with  a  piercer  like  that  of  the  well-known  ^'squash-bug;"  but  it  would  be  advisa- 
ble for  some  naturalist  in  that  neighborhood  nc^t  season  to  keep  some  of  the 
insects  in  confinement,  in  order  to  ascertain  whether  they  suck  tlie  juices  from 
the  plant  itself,  or  from  the  grain,  as  peradventurc  it  may  happen  to  be#ngaged 
in  destroying  the  small  orange-colored  larv«  of  the  wheat  midge,  which  lives  in 
the  ears,  and  is  well  known  to  injure  wheat,  and  thus,  instead  of  proving  an 
enemy  to  be  dreaded  and  destroyed,  it  may  turn  out  to  be  a  useful  ally  by  dimin- 
ishing numbers  of  a  very  destnictive  insect.  ^ 

From  North  Carolina  wo  have  received  specimens  of  another 
plant-bug,  (Strachia  histrionicha,  llahnj  beautifully  marked  and 
variegated  with  red  and  black,  which  our  conespondcnt  states  is 
very  numerous  in  his  neighborhood,  and  totally  niins  the  cabbage  i  :j 
crop.  This  insect  is  also  mentioned  in  the  Prairie  Farmer,  vol. 
18,  p.  152,  as  having  been  received  from  Dr.  Lincecum,  of  Texas,  where 
it  proved  very  destructive,  not  only  to  cabbages,  but  also  to  radishes,  mus- 
tard, turnips,  and  almost  all  the  Cniciferce.  The  eggs  are  deposited  on  end 
JD  two  rows,  cemented  together,  and  generally  placed  on  the  under  side  of  the 
W,  m  March.  The  larvae  mature  in  12  or  14  days  from  the  time  of  leaving 
the  egg,  and  feed  upon  tho  juices  of  the  plant,  which  they  extract  by  means  of 
their  piercer  or  sucker;  and  the  punctures  apparently  poirion  tho  leat,  causing  it 
to  wither  away  around  the  w^ound.  There  are  two  broods  in  the  season,  and  tho 
insect  passes  the  winter  in  the  perfect  state.  Should  they  multiply  so  as  to  become 
«  nuisance,  as  they  hybemate  in  the  perfect  state  concealed  beneath  bark,  under 
bmsh-heaps,  or  stones,  like  the  cotton  red-bug,  it  would  be  well  in  winter  to 
search  for  them  in  such  situations,  and  in  spring  to  destroy  them  on  their  first 
appearance  upon  tho  young  plants,  before  they  have  had  time  to  deposit  their 
^^gs  and  to  multiply  to  such  a  degree  as  to  render  their  extermination  impossi- 
Me.  Mr.  Allen  Crocker,  of  Burlington,  Kansas,  sent  a  very  small  striped  plant- 
l>^,  (Capsm  linearis  J  which  he  found  piercing  the  fruit-buds  of  apple  trees 
^^  grape  vines.     These  punctures,  he  says,  "  render  the  buds  abortive." 

He  also  forwarded  a  specimen  of  a  small  beetle  of  a  long  form  and  browTi 
^^hr^  Bosfrichiis  (Apate)  aspericoUis  {Germ.,)  which  injures  the  "white  hickory, 
^y  "boring  in  the  pith  downwards." 

Mr.  Meigs,  of  Washington,  found  great  numbei*s  of  small  round-backed,  creamy, 
clay-colored  beetles  (Colaspis  strigosa,  of  Ulkc's  collection)  to  be  veiy       n. > 
^stnictive  this  year  to  the  foliage  of  his  grape-vines.     Fidea  murina      7^i^ 
W')  was  very  plentiful  on  the  grape  leaves  in  Washington,  and  did 
^Qch  damage  by  eating  holes  in  them.     This  insect  has  been  fi*equently      ^       c^ 
niistaken  by  grape  cultivators  for  tho  rose  beetle,  Macrodaetylus  stih-       '  ;^*/ 
^P^Qj  but  is  smaller,  much  browner  in  color,  and  not  such  a  sprawl-    >C^  Js\ 
^g,  long-legged  insect  as  the  rose-bug,  which  in  Maryland  is  also     J  *'^  \ 
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exceeding;  destrootivQ  to  tbc  foliage  ^d  blossoms  of  the  grape.  A  v^er; 
Bmall  bestlfl,  with  Ghort  niug  covers,  Booi^bat  like  some  of  tbe  Staphylinidie 
SeUomanes  Inmatviaius  (Saj/,)  was  talieii  out  of  a  bnincb  of  the  waloal 
vbore  the  laivEe  bad  been  evidently  feeding  on  tbe  wood,  and  a  long-homed 
beetle,  Ondderes  cir^tilalus  {Sap,)  was  foond  in  September  in  the  pnpa  ud 
imago  stateB  b  the  cavities  of  bollowed-ont  yoong  branches  of  the  bicloi; 
in  Uaiyland.  Some  of  tbe  larvie  about  to  change  were  taken  at  the  same 
time,  and  the  biancbea  were  girdled  or  cnt  in  mndi  the  same  manner  as  nheii 
branches  are  injured  by  the  well-known  oak-pnmer. 

It  may  be  interesting  for  entomologisla  to  know  tliat  the  caterpillais  of  a  but- 
terfly fMeUt^a  phaeton  J  were  found  in  great  numbeis  feeding  npon  the  foliage 
of  the  arrow  wood,  fViburmtm  deTiiatum.J  The  caterpillars  are  covered  vith 
brietly  spines  and  of  a  black  color,  banded  or  winged  with  yellow  or  otaogc 
The  caterpillars  of  the  Vtetheisa  (DekpeiaJ  beSa,  tbe  beaudful  moth  seen  so  he- 
qoently  flying  abont  our  meadows,  with  upper  wings  of  yellow  orange,  varie- 
gated with  wHto  marking  and  black  epots,  and  under-wings  of  pm-e  Ugbt  car- 
mine, bordered  witb  blai^,  feed  upon  the  seeds  of  the  ratue-box,  fCroUdana.) 
generally  inside  the  pod.  This  accoonts  for  tbe  food-plant  not  having  been 
found  jlefore,  as  it  is  only  when  tbe  pod  is  examined,  and  a  round  hole 
gnawed  throngh  the  exterior  is  seen,  that  the  caterpillar  will  be  found  snogl; 
ensconced  in  uie  interior.  Tbe  caterpillar  is  somewhat  Lairy,  and  beautiiiuJy 
banded  witb  orange,  black,  and  white  rin?B. 

Spedmens  of  tbe  root  of  tbe  grapevine  destroyed  by  the  grape-borer  (2Sger& 
Jxritsttf^mnM^bave  been  idbeived  from  Dr.  F.  J.  Kron,  Albemarle,  North  Carsliiia. 
The  larvffl  of  this  insect,  in  general  appearance,  resemble  those  of  tbe  peadi- 
tree  borer,  and  work  in  the  same  manner  undei 
'  '    ■  '    ■        ■"  "  "bio 


round,  but  destroy  the  roots  by  gnawing 
lem,  and  are  sometimes  said  to  be  shielded  fiom 
outward  applications  by  a  coating  of  tbe  baik. 
Spedmcns  gf  the  perfect  insect  have  been  le- 
ceived  by  tho  Depaxtmcct  from  Ohio,  and  itii 
^  also  mentioned  as  occuniug  in  Kentucky  and 
^  UisBODti.  It  is  evident  that  this  pest  is  spietd- 
ing,  and  may  in  a  abort  time  prove  as  dissstrooB 
to  the  vineyards  as  the  peach-tree  borer  is  to 
tho  peacb  orcbards.  This  insect  working  undo- 
I  ground,  its  ravc^es  cannot  be  seen  unUmovioB 
becomes  sickly.  It  is,  therefore,  absolotdj 
necessary  for  Uie  grape-grower  to  examine  tlie  ^ 
roots  of  all  tho  unhealthy -looking  grapevines  is 
tbe  vineyard,  wherever  the  insect  has  effected  S 
lodgement  in  the  neighborhood,  at  least  twicea 
year,  andonylarvee  or  pups  found  should  becot 
out  and  destroyed  at  once.  The  Scuppcmong  grape  alone  is  said  to  bo  exempt 
&omthe  attaches  of  tbe  grapevine  borer.  Tho  pup^e  ore  formed  in  rough  01^ 
cocoons  of  a  gummy  substance,  covered  outwardly  with  particles  of  wood  aw 
dirt,  and  the  perfect  insect  makes  its  appearance  from  June  to  September.  Tbis 
insect  is  also  mentioned  by  Dr.  Walsb  in  his  first  able  report  as  acting  ento- 
molo^st  to  the  State  of  Illinois.  In  this  report  he  also  speaks  of  a  nmv  gn>P^ 
curcmo,  Caliodes  inesqualis,  {Say,)  wbicb  bores  boles  into  tho  berry  or  fmit  of 
the  gmpe,  and  a  grape-leaf  gall-louse,  Daclylospltara  viiifoUa:,  {Pitch,)  wbici 
causes  green,  fleshy  excrescences,  about  the  size  of  a  pea,  on  tho  lon-er  surface  of 
tbe  leat  It  is  found  principally  on  tbe  Frost  and  Clinton  grape,  and  something 
verywmilar  baa  been  found  in  Maryland  on  wild  grapevines. 

Trypela pomonella,  {Waisfi,)  or  apple-maggot  ^,  is  a  very  small  two-wng«' 
fly,  proceeding  from  tbo  larva;  or  grubs  found  in  fruit  previously  perforated  ^J 
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tLe  codling  or  apple-moth.  Tho  injury  it  does  is  in  destroying  tlio  pulpy  sub- 
stance of  apples.  « 

A  small  caterpillar,  living  in  little,  crooked,  liom-like  coses,  feeds  upon  tLe 
foliage  of  the  apple,  crab  and  plum,  generally  on  tho  terminal  limbs,  binding  the 
leaves  together.  The  moth  produced  from  it  is  the  Phpcita  nebulOj  {Walshj) 
and  is  of  a  whitish-gray  color,  somewhat  marbled  or  barred  with  darker  brown, 
and  having  a  light  bar  or  stripe  crossing  the  upper  wing,  about  two-thirds  of 
the  way  from  the  body.  A  similar  'insect  taken  in  Maryland,  on  a  species  of 
thorn-bush,  the  plum  ganger  (^AntJicmamus  prunicidaj  of  Dr.  Walsh,  is  a  small 
CQicidio  which  bores  a  round  hole  in  the  fruit — ^not  crescent  shaped,  like  the  true 
plum  curculio,  but  resembling  the  puncture  of  a  pin — ^in  which  to  deposit  its 
eggs,  five  or  six  such  perforations  being  sometimes  found  in  one  plum.  It  differs 
from  the  plum  weevil  or  curculio  by  the  perfect  insect  boring  these  holes  also, 
&r  the  sake  of  food,  and  the  lorv'se  or  grubs,  instead  of  feeding  upon  the  fleshy 
part  of  the  plum  near  the  stone,  bore  their  way  through  the  flesh  to  the  kernel, 
and  then  devour  the  substance  of  the  kernel  exclusively. 

The  larv®  of  a  very  small  moth  (Semoda  prunivora  of  Dr.  Walsh's  report) 
inhahit  the  plums  infested  by  the  cm*culio.  This  insect  is  likewise  found  in  the 
black  knots  on  plum  trees  and  in  galls  on  the  elm  and  oak.  In  the  Prairie 
Fanner,  vol.  14;  p.  131,  Dr.  Walsh  also  mentions  a  small  species  of  curculio, 
(AnQiommiis  ^iuadriffibbusj  or  four-humped  curculio,  the  perfect  insect  of  which 
eats  round  holes  in  apples,  both  as  food  and  to  form  a  place  in  which  to  deposit 
its  eggs. 

Dr.  Fitch,  in  his  report  ffiv  1866  to  the  New  York  State  Agricultural  Society, 
gives  interesting  articles  on  tho  onion  fly,  (Anihomyia  ceparumj  a  small  two- 
winged  fly,  the  larvae  of  which  bore  into  the  bulbs,  causing  the  plants  to  decay, 
and  thus  do  great  injury ;  and  on  the  cabbage  fly,  (Anthomyia  brassicaj  the  larvae 
of  which  erode  and  bore  into  the  roots  of  young  cabbage  plants.  The  radish  is 
also  destroyed  by  another  fly,  (Anilwmyia  rapJianiJ  or  radish  fly,  the  larvae  of 
which  injure  tho  radishes  in  a  similar  manner  to  those  above  mentioned.  Dr. 
Fitch  also  treats  upon  several  other  insects  in  this  report  injurious  to  vegetables. 

The  above  notes  contain  merely  a  short  and  somewhat  imperfect  review  of  the 
pewly  discovered  injurious  insects  mentioned  in  entomological  reports,  as  a  sort  of 
index  to  show  those  which  have  lately  been  described  by  our  State  entomologists, 
^  also  to  serve  as  a  guide  to  persons  who  wish  to  investigate  tbeir  habits  more 
My  firom  the  original  sources  of  information.  Unfortunately,  not  having  speci- 
mens of  these  insects  in  our  cabinet,  I  am  at  present  uiiable  to  give  any  wood 
cots  of  them,  but  must  refer  our  readers  to  tho  articles  and  figures  in  tho 
reports  of  Dr.  Fitch  and  Dr.  Walsh. 

Mr.  C.  V.  Riley,  in  his  able  answers  to  correspondents  of  tho  Prairie  Farmer, 
mentions  several  insects  lately  found  to  be  destructive  to  vegetables,  amongst 
which  will  be  noted  the  description  of  a  saw  fly  or  strawberry  worm,  Emphytus 
^fwiGvUatus,  (Norton,)  Pr.  Fax.,  vol.  19,  p.  368,  the  larvae  of  which  eat  the  foliage 
of  the  strawberry  plants.  They  differ  from  tho  white  pine  worm,  Lophyrtis 
flfe)ftn,  which  they  somewhat  resemble,  by  their  habit  of  curling  up  in  spiral 
form  when  on  the  leaf,  and  dropping  to  the  ground  when  disturbed,  instead  of 
^wing  bock  the  head  in  the  mxumer  of  the  pine  worm,  which  lives  principally 
^}  white  pine,  whilst  its  near  relative,  Lophynts  lecorUei,  confines  its  depreda- 
tions mostly  to  the  Scotch  and  Austrian  pines.  Mr.  Riley  also  gives  an  account 
^d  figures  of  the  clover  worm,  Asopia  costalis,  (PyraHis  oUndliSj  of  Prairie  Far- 
°^er,  vol.  19,  p.  261.)  The  caterpillars  of  this  insect  abound  in  clover  stacks, 
.and  feed  upon  the  hay.  Some  sent  to  the  Department  by  Mr.  Riley  fed  on  tho 
fresh  flowers,  but  refused  to  touch  the  green  leaves. 

The  oyster  shell  bark  louso  or  scale  insect,  Aspidiotus  amchtformis,  is  said  to 
he  exterminated  by  washing  the  tree  with  a  mixture  of  two  parts  of  soft  soap, 
^ht  parts  water,  and  lime  enough  to  give  it  the  consistence  of  whitewasli. 
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This  must  be  cipplied  in  the  month  of  June,  or  when  the  insect  is  young  and  in 
a  comparatively  unprotected  state. 

The  Scohjtus  carycc,  Prairie  Farmer,  vol.  19,  p.  68,  a  small  brown  bwtle, 
bores  holes  in  the  wood  of  the  butternut  and  hickory,  (Carya  amaraj  about  the 
size  of  a  No.  8  shot.  The  caterpillars  of  a  moth,  Gortyna  nitUa,  {Guen.)  Prairie 
Farmer,  vol.  19,  p.  116,  bores  into  the  pith  of  the  stalk  of  the  dahlia  and  aster, 
and  destroys  the  plant.  The  caterpillars  of  a  moth,  very  similar  in  size  and 
color  to  the  boll  worm  or  com  mothj  has  been  described  by  Mr.  Riley  as  destroy- 
ing the  phlox.  The  insect  is  the  Hdiotliis  phloxiplmga,  (Prairie  Farmer,  vol,  19, 
p.  219.)  There  are  two  broods  annually,  and  the  second  brood  bybematein 
the  pupa  state. 

With  regard  to  the  culture  of  the  new  Ailanthus  silk  worm,  Samia  CyrUkia^ 
formerly  introduced  into  this  country  from  France,  where  it  was  very  highly  spoken 
of,  I  am  sorry  to  say  that  it  does  not  appear  to  have  succeeded  in  any  practical 
point  of  view,  as,  unless  the  trees  are  protected  by  nets  or  other  means,  the  cater- 
pillars feeding  upon  them  are  nearly  all  destroyed  by  birds  or  paraaitic  insects. 
This  insect  is  now,  however,  perfectly  acclimated,  and  may  be  taken  in  the  wild 
state  in  Brooklyn,  Philadelphia,  and  other  places  where  they  have  escaped  from 
confinement,  and  bred  upon  Ailanthus  trees  in  the  neighborhood.  Many  of  oar 
own  silk-producing  insects  would  no  doubt  succeed  quite  as  well  in  the  open  aff, 
if  not  better,  and  make  aS  fine  durable  silk,  but  would  also  be  subject  to  the 
attacks  of  birds  and  parasites.  Mr.  Gallaher,  of  Washington,  is  this  year  exper- 
imenting with  the  Flatysamia  cccropia,  and  has  succeeded  in  reeling  the  silk 
from  the  cocoon ;  and  Mr.  Trwivelot,  of  31  edford,  Massachusetts,  has  tried  for 
several  years  with  the  Polyplieimis,  but  with  what  success  I  cannot  say,  having 
received  no  report  on  the  subject  from  Massachusetts.  Neither  have  I  heard  of 
any  practical  results  from  the  silk-bearing  spider  from  the  southern  States,  exper- 
imented with  two  or  three  years  ago.  ]\Ir.  Gallaher,  of  Washington,  District  of 
Columbia,  has  raised  a  lot  of  common  silk-worms  (Bomhyx  morij  very  success- 
fully in  the  open  air;  and  for  the  purpose  of  pro^^ng  the  osage  orange  (Madura 
aurantiacaj  as  a  proper  food  for  silk- worms,  a  number  of  them  were  fed  entirely 
on  the  leaves  of  that  plant,  in  the  Department,  doing  very  well. 

Mr.  Prevost,  of  California,  who  is  quite  an  enthusiast  on  the  subject  of  silk 
culture,  sent  splendid  specimens  of  California-raised  cocoons,  together  with  a  lot 
of  eggs,  and  the  Silk  Growers'  Manual,  which  have  already  been  distributed  by 
the  Department  to  those  most  interested  in  raising  silk-worms.  Mr.  Prevost 
claims  that  California  is  better  adapted  for  the  silk-worm  than  any  other  country, 
owing  to  the  mildness  and  dryness  of  the  climate.  In  a  letter  to  the  Depart- 
ment, dated  August,  1867,  he  doubts  if  the  silk- worm  can  bo  profitably  raised 
in  the  eastern  States,  and  says  that — 

Previous  to  my  comings  to  California,  in  1649,  I  resit! ed  in  New  York  State,  and  I  know 
all  about  the  silk  culture  there.  The  Morns  multicaults  speculation  was  ^ot  up  by  a  few 
gcbemers  to  make  money,  as  it  is  impossible  to  raise  silk  there  properly,  for  two  rea- 
BODS,  the  first  of  which  is  the  frost  is  too  strong  and  destroys  the  trees ;  and  secondly,  the  cli- 
mate does  not  suit  the  worms,  as  during  the  time  of  feeding,  the  rain-storms,  thunder  aod 
lightning  destroy  the  worms — one  such  storm  alone  having  in  one  instance  killed  all  the 
worms. 

In  the  same  letter  he  states  that  over  three  million  mulberry  trees  were  grow- 
ing finely  in  difierent  places  in  California,  and  thinks  that  Sacramento  will  be 
the  first  silk  district  in  the  State.  In  a  letter  dated  San  Josd,  May,  1868,  Mr. 
Prevost  states  that  the  European  varieties  sent  to  him  hatch  earlier  than  those 
bred  in  California.  He  also  says  **  the  silk  culture  is  progressing  rapidly  in  Cali- 
fornia ;  millions  of  cocoons  will  be  raised  this  year,  and  we  have  now  not  less 
than  five  millions  of  trees  growing  in  the  State."  He  likewise  thinks  that  Utah 
Territoiy  is  well  adapted  to  the  silk  culture,  judging  from  some  samples  of  silk 
from  there,  and  adds :  "  Brighaai  Young  is  planting  160  acres  in  mulberry  trees, 
and  othera  are  starting  it  on  a  small  scale."    I  merely  give  the  above  extracts 
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from  Mr.  Prevost's  correspondeBce  with  the  Department,  to  show  the  extent  to 
which  silk  culture  has  already  processed  in  California-  and  I  sincerely  hope 
that  it  may  prove  profitable  enough  to  become  a  new  source  of  wealth  to  this 
wantry,  especially  as  the  disease  is  killing  most  of  the  silk-worms  on  the  conti- 
nent, and  the  culture  of  silk  there  is,  therefore,  decreasing ;  and  that  it  may  not 
prove  a  failure  as  in  the  time  of  the  Morus  mulficaulis  fever,  by  persons  enter- 
ing into  it  merely  for  the  purpose  of  speculation,  who  are  totally  ignorant  of  the 
plant  itself  and  of  the  habits  and  transformations  of  the  silk-worm,  as  in  the  cose 
of  onr  correspondents  who  wrote  for  eggs  of  the  Samia  Cynthia^  and  at  the  same 
dme  wanted  seed  of  the  ailanthus  to  raise  the  trees  upon  which  the  worms  were 
to  feed.  The  Department  also  received  several  varieties  of  the  silk-worm  (Bom- 
hf:  mori)  eggs,  from  Mr.  Israel  Diehi,  who  lately  returned  from  Asia,  where  he 
bad  been  to  niake  fresh  importations  of  the  Angora  goats.  These  eggs  were 
distribnted  among  the  silk-growers  for  the  purpose  of  finding  out  what  varieties 
were  best  adapted  to  our  climate,  but  no  reports  have  as  yet  been  received  from 
the  recipients,  excepting  one  from  Mr.  C.  V.  Riley,  the  well-known  State  ento- 
mologist of  Missouri,  whose  knowledge  and  experience  of  insect  life  and  trans- 
formations are  so  well  known,  and  upon  whose  statements  the  utmost  reliance 
can  be  placed.  His  report  to  the  Department,  being  so  minute  in  detail  and  so 
valuable  in  every  point  of  view  to  those  engaged  in  silk  culture,  is  given  in  fcdl : 

Hon.  Horace  Capron — Dear  Sir  :  In  accordance  with  your  request  I  send  you,  with- 
oat  entering  into  minute  detail,  the  result  of  my  experiments  with  the  three  varieties  of  silk- 
womia  with  which  yon  famished  mo,  viz.,  the  White  £gin,  Yellow  £g^n,  and  Yellow  Cali- 
fornia. 

The  worms  of  all  three  kinds  commenced  hatching  on  the  first  day  of  May,  and  fed  on  an 
iverage  33  days  before  spinning  up.  I  started  with  aboat  1,000  of  each  kind,  and  fed  them 
ail  on  the  white  mulberry,  (Morus  alba.)  They  were  scarcely  distingnishable  from  each  other 
op  to  the  time  of  the  3d  moult :  nor  differed  from  those  bred  in  Europe  in  anything  but  a 
somewhat  shorter  space  of  time  between  each  moult,  and  a  comparatively  brief  term  of  sick- 
Bttt.  They  were  all  healthy,  and  I  scarcely  lost  a  worm  up  to  the  third  moult,  from  which 
time  a  decided  difference  was  manifest,  the  contrast  being  sufficiently  great  to  make  the 
experiment  interesting  and  important.     The  result  may  be  briefly  stated  as  follows : 

White  Egin — Appeared  at  first  to  do  the  very  best,  and  were  of  larger  size  than  the 
otkn.  Commenced  to  die  after  3d  monlt,  and  the  majority  of  them  failed  to  pass  through 
tie  4th.  Obtained  but  11  cocoons.  These  were  of  large  size  of  perfectly  ovoid  form,  and 
tme  to  their  name,  also  perfectly  white.  The  silk  was  also  of  fice  quality,  but  the  cocoons 
ten  thin;  five  of  the  worms  died  before  completing ;  three  made  an  abortive  attempt  to 
popize,  while  the  two  which  becamo  chrysalides  failed  to  give  out  the  moth.  The  worms 
fedwmewhat  longer  and  grew  larger  than  the  others,  and  were  more  inclined  to  blue-white 
tiiao  cream-white  in  color.  They  also  developed  less  regularly ;  for  worms  placed  together 
Thich  had  all  moulted  on  the  same  day  would  show  a  divergence  of  two  and  even  three 
&.T8  hefoi^  the  next  moult. 

Yellow  Egin— Developed  much  more  regularly  and  few  died.  They  were  of  a  uniformly 
lich  cream-color  after  the  last  moult,  which  tbey  sustained  with  little  loss,  and  spun  well  and 
freely.  The  cocoons  were  of  a  dull  pale  yellow,  of  medium  size,  dense,  and  weighed  weU. 
Hiey  were  often  restricted,  however,  peanut-fashion,  in  the  middle,  and  the  silk  was  coarse, 
ud  without  much  gloss.  The  moths  appeared  in  exactly  14  days  from  the  time  the  woim 
commenced  spinning,  and  produced  abundance  of  ova. 

Yellow  California.— In  hardiness  intermediate  between  the  other  two  kinds.  Went 
tliroiigh  their  moults  well-nigh  as  regularly  as  the  Yellow  Egin ;  averaged  the  same  size, 
and  produced  cocoons  of  a  deep  glossy  yellow,  perfect  in  form  but  of  less  weight  and  density 
than  the  foregoing.  The  moths  came  out  ou  an  average  two  days  later,  had  the  wing-mar^ 
more  distinct  and  were  somewhat  less  fertile. 

Sdmmary. — Passing  over  all  that  has  been  said  for  and  againHt  sericulture  in  this  country, 
lam  confident  that  each  of  tho  yellow  varieties  will  do  well  in  this  latitude,  and  that  the 
rearing  of  them  would  form  profitable  amusement  to  hundreds  of  families  in  the  State.    I 
give  the  decided  preference  to  the  Yellow  Egin,  which  even  did  well  in  the  open  air,  as  long 
as  mimolested  by  birds  or  predaeious  insects.     Indeed  their  exemption  from  disease  was 
furprlsing,  considering  that  they  were  often  fed  leaves  three  days  plucked,  and  that  press  ot 
business  prevented   the  attention  they  should  have  had.     While  the  Yellow  California 
worms  fed  well  on  lettuce  till  after  the  second  moult,  the  Yellow  Egins  did  not  relish  it,  and 
the  White  Egins  would  not  touch  it,  although  they  perforated  for  about  two  days  young  ten- 
der apple  leaves. 

Bespectfolly, 

C.  V.  BILEY. 
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If  it  is  proved  another  season  that  silk- worms  con  be  raised  in  the  open  a 
would  it  not  be  well  to  make  an  experiment  with  a  few  on  the  osage  oran 
hedges  growing  so  luxuriantly  in  the  western  States?  If  at  any  consideral 
distance  from  Vie  house,  the  worms  would  be  very  subject  to  the  attacks  of  bii 
and  parasitic  insects,  and  if  not  properly  taken  care  of,  many  of  the  worms  woi 
undoubtedly  wander  off  and  be  lost  at  the  time  of  making  their  cocoons. 

During  the  last  year  mojoy  valuable  contributions  have  been  made  to  the£r 
mologic^  cabinet,  among  the  principal  of  which  are  a  fine  collection  of  Lepidopt 
from  Texas,  by  Dr.  Lincecum,  through  the  Smithsonian  Institution ;  a  numbei 
valuable  Lepidoptem  from  Mr.  Allan  Crocker,  of  Burlington,  Kansas :  aiu 
collection  of  Canadian  Lepidoptera,  from  Mr.  Wm.  Saunders,  of  Lend 
Ontario  county,  Canada.  The  new  or  rare  insects  have  all  been  figured«j 
the  Lepidoptera  will  shortly  be  described  by  Mr.  Edwards,  of  Coalbuig,  n 
Yirrinia,  iand  Messrs.  Grote  and  Bobinson,  of  New  York,  who  make  a  specu 
of  this  order,  and  possessing  the  best  libraries  on  the  subject,  with  abi] 
ant  material  for  comparison,  are  much  better  qualified  to  describe  and  m 
new  species,  than  others  who  have  not  the  same  advantages ;  and  it  is  ho 
thus  to  avoid  in  future  the  long  list  of  synonyms  which  merely  serve 
encumber  our  catalogues  and  perplex  the  youne  entomological  student. 

As  the  entomologist  of  the  Department  has  mso  charge  of  the  museum,  iti 


be  proper  to  state  that  in  the  new  building  of  the  Department  of  Agricull 
there  will  ^  be  ample  room  in  the  museum  for  any  specimens  of  grains,  in 
fibreS;  ScCt  &:c.,  that  may  be  sent,  and  that  any  package  weighing  not  moretl 
two  pounds  may  be  sent  free  of  expense  through  the  General  Post  Office 
directed  to  the  Department.  It  is  intended  to  have  one  part  of  the  muse 
especially  devoted  to  the  principal  products  of  each  State,  arranged  in  sepai 
cases  so  as  to  exhibit  at  a  glance  their  principal  economic,  mineral,  animal,  v 
etable,  or  manufacturing  resources,  in  order  to  enable  emigrants  to  judge,  bei 
settling  down,  what  ore  the  products  of  each  State,  and  to  what  cereals,  fri 
or  fibres  it  is  especially  adapted,  and  whether  it  is  best  adapted  for  minei 
agricultural  or  manufacturing  purposes.  It  is,  therefore,  hoped  that  each  St 
society  will  contribute  its  peculiar  products,  so  as  to  bo  represented  in 
National  Museum  at  Washington.  Were  each  specimen  properly  numbei 
and  the  duplicates  preserved  in  the  variaus  State  museums,  such  a  collection 
facts  would  be  gradually  amassed  as  would  bo  invaluable  for  the  purpose 
reference,  and  farmers  would  be  enabled  to  ascertain  whether  certain  cerei 
fruits,  &c.,  improve  or  deteriorate  by  cultivation  in  their  individual  Stales, 
the  plan  of  the  National  Agricultural  Museum  has  already  been  explained 
former  reports,  I  will  not  here  reproduce  it,  but  will  conclude  this  paper 
soliciting  all  interested  in  agricultural  pursuits  to  make  such  contributions  as  \ 
be  usefru  in  proving  facts,  and  thus  render  the  Department  at  Washington 
real  and  practical  value  to  the  entire  countr}',  by  enabling  it  to  dissemin 
knowledge  aad  answer  questions  on  the  various  agricultural  subjects  from 
objects  themselves  in  the  museimi. 

TOWNEND  GLOVER 
Hon.  Horace  Capkon,  Commissioner 
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Sib  :  In  my  report  upon  the  facts  of  agricnltnre  for  1866  there  appeared,  amid 
inch  that  was  prosperous  and  cheering,  a  S)w  circnmstances  that  were  discouraging 
id  nnpropitious.  The  wheat  harvest^  for  the  third  consecutive  year,  had  proved 
sfident;  the  com  crop  had  been  injured  by  early  frosts,  and  other  farm  products 
ere  vaiiable  in  their  yield  and  value ;  in  the  south  it  was  as  yet  unciMain  who 
odd  work  and  who  would  play,  and  cotton  suffered  from  years  of  neglected 
iltnre,  and  was  worked  at  too  great  expense  for  labor  and  supplies.  There 
Bie  everywhere  too  many  consumers  and  too  few  producers.  Young  and  old, 
ack  and  white,  flocked  to  the  cities,  all  hoping  to  obtain  large  returns  from 
itle  effort,  and  the  natural  result  was  an  increase  in  prices  of  meats,  bread- 
affii,  fruits,  and  vegetables,  which  were  still  more  enhanced  by  speculators, 
icksters,  and  the  whole  race  of  middlemen,  in  their  effort  to  obtain  more  for 
Uing  than  lianners  were  allowed  for  producing  the  prime  essentials  of  sub- 
stence. 

While  labor  in  agriculture  was  thus  reduced  in  quantity,  in  quality  it  was  more 
Bdent  than  ever  by  reason  of  the  stimulus  of  high  prices,  and  the  economy 
'  &nn  implements,  and  but  for  a  season  in  some  respects  ^favorable,  an 
}imdant  yield  of  the  fruits  of  the  earth  would  have  been  obtained. 
The  year  1867  has  been  more  fruitful  than  its  predecessor,  giving  to  bread 
msomption  an  increase  of  forty  millions  of  bushels  of  wheat,  and  to  the 
laimfactories  of  the  world  a  half  million  of  bales  more  of  cotton.  Com,  of 
bich  a  CTeat  breadth  had  been  planted,  and  high  hopes  of  large  results  indulged, 
18  stricken  in  its  favorite  prairie  zone  with  drought  of  much  severity,  and  the 
uvest  was  scarcely  equal  in  quantity,  though  superior  in  quality,  to  that  of 
866. 

The  winter  cereals  were  grown  upon  a  slightly  diminished  area  in  Ohio, 
odiana,  Elansas,  and  Texas ;  in  most  of  the  western  States  the  breadth  of  the 
revious  season  was  either  maintained  or  increased :  in  the  southern  States  a 
eneral  desire  to  become  self-supporting  led  to  an  increase  of  the  acreage  of 
read  crops  to  the  extent  of  20  per  cent.  The  aggregate  result  was  a  slight 
icrease  over  the  area  of  the  previous  year,  which  was  too  small  for  the  wants 
i  the  country,  even  had  there  been  entire  exemption  from  the  casualties  from 
rhich  it  suffered.  The  condition  of  the  crop  in  spring,  as  compared  with  that 
( the  previous  year,  gave  greater  promise  than  the  increase  of  acreage ;  through - 
^  the  country  there  was  uttle  complaint  of  wintor-killing,  which  had  been  so 
Tevalent  in  former  years ;  and,  as  summer  advancecl,  few  reports  of  damage  from 
tnpropitious  weather,  lodging,  insects,  or  rust,  were  prevalent.  It  was  evident 
m  a  fruitful  wheat  year  was  assured.  In  some  portions  of  the  south  there  was 
i  little  damage  from  rust,  which  was  mainly  confined  to  the  foliage.  The  average 
ield  per  acre  was  not  large,  but  it  was  all  that  can  ever  be  expected  for  the 
ntire  country  until  more  careful  culture,  and  some  regard  to  crop  rotation  shall 
►htain  among  wheat  growers.  The  estimated  average  yield  per  acre  for  the 
be  year  is  11.5  bushels;  the  estimated  total  yield,  212,000,000  bushels. 

Com. — ^Tho  extension  of  the  area  in  com  was  more  marked  and  general ; 
lily  Maine,  New  Hampshire,  New  York,  and  South  Carolina,  appear  to  have 
^noed  their  breadth  of  planting.     Preparation  was  made  for  a  large  crop ;  the 
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season,  however,  was  unpropitious  for  rapid  and  healthy  ^owth  in  the  spring, 
and  in  the  summer  a  drought  of  much  severity  involved  the  best  com  region  oi 
country,  the  Ohio  valley,  causing  in  many  localities  a  reduction  of  one-half  in 
yield,  and  cutting  down  the  average  for  the  State  of  Illinois  to  23.8  bushels  per 
acre. 

Oats. — The  yield  of  oats  has  been  increased  from  3  to  4  per  cent,  over  the  pre- 
ceding crop,  yet  proving  less  than  was  expected  in  Maine;  Vermont,  New  York, 
Virginia,  Mississippi,  Texas,  Tennessee,  and  Kentucky.  The  western  Statra 
have  generally  advanced  their  production.  The  southern  section  also  shows  a 
larger  product  fiom  more  extended  fields.  The  quality  is  variable,  the  grain 
being  heavier  in  the  more  northern  latitudes,  tending  everywhere  to  deterioration 
under  careless  culture. 

Barley. — The  barley  crop  has  proved  deficient  to  the  extent  of  3  or  4  per 
cent.  Illinois,  Kansas,  Pennsylvania,  New  York,  and  all  the  eastern  Stat^ 
except  Massachusetts  and  Connecticut,  share  in  the  deficiency,  yet  the  reduction 
in  New  York,  which  produces  40  per  cent,  of  the  crop,  is  equivalent  to  the 
aggregate  diminutions — the  comparative  losses  and  gains  of  the  other  States 
balancing  each  other. 

Peas, — It  is  gratifying  to  note  the  increase  of  the  crop  of  field*  peas,  the  great 
forage  crop  of  the  south,  so  valuable  an  adjunct  in  the  production  of  beef  and 
pork,  and  so  useful  as  an  ameliorator  of  the  soil. 

Sorghum. — Sorghum  has  suffered  a  material  decline  for  several  years,  which  is 
continued,  causing  despondency  to  producers. 

Cotton, — The  cotton  crops  of  1866  and  1867  are  all  that  could  reasonably  be 
expected,  ir^  view  of  the  radical  change  in  labor  and  the  impoverished  condition  of 
planters.  That  of  the  former  year  amounted  to  fully  1,900,000  bales,  while 
that  of  the  1867  was  increased  to  about  2,500,000  bales.  It  was  the  boast  of 
European  buyers,  at  the  breaking  out  of  civil  war  in  this  country,  that  the 
supremacy  of  the  cotton  of  North  America  was  broken,  and  that  efibrts  in  stimu- 
lating production  in  Egypt,  Brazil,  China,  and  India  would  be  successful  in 
obtaining  full  supplies  for  European  manufactinre.  Under  the  stimulus  of  high 
prices  a  lar^e  increase  was  drawn  from  remote  sections  of  India  ;  by  the  aid  of 
Bteam  machmery  Egypt  more  than  doubled  her  production,  and  other  countries 
greatly  extended  theu*  exports.  In  this  state  of  facts  the  opinion  became  quite 
prevalent  that  cotton  planting  in  the  United  States  must  be  abandoned  as  a  gen 
eral  crop.  It  is  true  that  in  1866  the  British  imports  of  India  cotton  exceeded 
the  importation  of  the  American  fibre,  but  the  followdnff  figures  show  how  the 
'tables  have  been  turned  upon  India  in  a  single  year,  and  how  Great  Britain  has 
increased  her  American  purchases,  w^hile  those  of  India,  China,  Turkey,  Mexico, 
and  other  countries  have  been  diminished,  with  a  diminution  of  the  total  impor- 
tation: 


Cotton,  raw,  from — 


United  States 

Bahamas  and  Bermuda 

Mexico 

Brazil ". 

Turkey 

Eprypt 

British  India - 

China 

Other  countries 

Total 


Cttts. 

4,643,370 

7,r,J5 

3, 145 

611,808 

92, 996 

1,055,900 

5,  493, 770 

5*2, 1*20 

335, 249 


12,295,873 


1867. 


Cuts. 

4,715,733 

1U,623 

23 

628,761 

o7,(^24 

1,127,541 

4,449,259 

4,7(f7 

276,931 


11,^2,651 
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he  purpose  of  comparisoo,  the  following  Btatement  in  pounds  of  British 
for  1850,  1860,  and  1867,  respectively,  is  appended : 


tates. 


iiean 


ast  Todies 

7est  Indies  . . . 
and  Bermuda 
ntries 


tal 


1850. 


493,153,112 
30, 299, 983 
18,931,414 


118,872,742 
228,913 


2, 090, 698 


663, 576, 861 


1860. 


1,115,890,608 
17,286,864 
44, 036, 6U8 


204,141,168 
1,050,784 


8, 532, 720 


1,390.938,752 


1867. 


528,162,096 
70,421,2:^2 


6. 386. 688 
126,284,592 
498,317,003 


1,189,776 
31,775,520 


1,262,536,912 


mly  has  this  country  regained  its  superiority  in  quantity,  but  in  price 
mtage  is  still  more  marked.  In  Liverpool,  February  27,  New  Orleans 
r  commanded  Of^d.,  fair,  lOjc?.;  Surat  middling,  fair,  T^d.-,  fair  to 
Ir,  8^  to  8|cf. ;  Madras  middling,  fair,  l^d, ;  good  fair,  7^  to  8c?.  This 
difference  of  from  four  to  five  cents  per  pound,  or  about  twenty-five 
.,  between  tlie  gross  returns  of  Indian  and  American  cottons.  With  this 
ge,  exemption  from  tax,  and  a  self-sustaining  system  of  agriculture  in 
th,  in  which  cotton  shall  play  only  an  incidental  part,  there  is  no  reason 
cannot  grow  again  five  millions  of  bales,  and  manufacture  it  ally  at  no 
tant  day,  for  the  supply  of  the  markets  of  the  world. 
w. — A  reduction  in  the  yield  of  tobacco,  to  the  amount  of  fully  20  per 
indicated.  This  is  a  crop  with  which  it  is  very  easy  to  glut  the  markets 
^orld.  A  comparatively  small  acreage  is  ample  for  domestic  wants  and 
rtation. 

articulars  of  these  and  other  crops  the  reader  is  referred  to  the  tables  of 
8,  which  must  of  course  be  regarded  only  as  estimates,  in  the  main 
ipproximating  correctness,  while  in  minor  points  occasional  inaccuracy  may 

per  acre, — The  average  yield  per  acre  of  farm  crops,  as  shown  by  deduc- 
•m  the  aggregate  estimates,  for  the  entire  country,  indicates  plainly  the 
ness  and  want  of  system  in  the  practice  of  a  majority  of  American  farmers, 
s  the  figures  appear,  they  are  assuredly  not  very  wide  of  the  trae  average, 
quite  as  likely  to  be  too  large  as  too  small.  The  natural  tendency  in 
local  estimates  is  to  give  too  great  a  prominence  to  the  crops  of  a  few 
■mers,  and  quite  too  little  attention  to  the  meagre  results  of  the  many 
tivators.  The  following  is  the  average  amved  at,  as  the  yield  per  acre, 
of  the  principal  crops,  in  1867:  com,  23  bushels;  wheat,  11.5;  rye, 
ats,  26 ',  barley,  23 ;  buckwheat,  17  j  potatoes,  82.  The  average  for 
is  631  pounds. 

largest  State  estimate  for  corn  is  that  of  Kansas,  which  is  38.6  bushels, 
t  stands  next,  36.2  bushels;  Nebraska,  36  bushels;  South  Carolina, 
)  lowest  yield,  9.6  bushels.  Some  surprise  may  be  felt  that  the  yield  of 
New  England  should  equal  that  of  the  best  com  belt  of  the  west ;  but 
nothing  strange  in  the  fact,  if  taken  in  connection  with  the  special  fer- 
Q  and  careful  culture  actually  demanded  as  conditions  of  any  success  in 
corn-growing. 

3mia  produces  the  largest  average  wheat  yield.  Some  of  the  New  Eng- 
ates  give  comparatively  high  averages,  though  the  area  sown  is  very 
and  of  the  western  States  Nebraska  and  Kansas  report  the  highest 
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results.  It  is  a  suggestive  faot  conceming  the  wheat-growing  States  tl 
yield  per  acre  in  each  is  very  nearly  in  inverse  ratio  to  the  time  that  has  e 
since  the  settlement  of  the  State. 

The  highest  average  for  potatoes  is  that  of  Florida,  143  bushels  pei 
Texas,  130;  Vermont,  116.9;  Michigan,  95.5;  Illinois,  60. 

The  general  average  for  the  tobacco  yield  is  increased  by  the  highly 
lated  culture  of  the  Connecticut  seed  leaf,  in  which  large  quantities  o 
centrated  fertilizers  are  used.    The  estimate  for  Connecticut  is  1,266  i 
per  acre;  Massachusetts,  1,100 ;  Michigan,  1,000.    The  estimate  for  Yirg 
690  pounds;  Maryland,  453;  Kentucky,  552 -f  Tennessee,  620.' 

Value  per  acre, — The  average  home  value  of  each  product  per  acre,  i 
whole  country,  is  as  follows :  com,  $18  75 ;  wheat,  $23 ;  barley,  $20  25 
$19;  oats,  $16;  buckwheat,  $19;  potatoes,  $74  88;  tobacco,  $82  45; 
$18  60 ;  cotton,  $33. 

CROPS  OF  1867. 

A. — Showing  the  amount  in  buahdSt  Sfc,  of  each  principal  crop  of  the  several  Slates 
the  yield  per  acre,  the  total  acreage,  the  average  price  in  each  State,  and  tht  value 
crop,  for  1867. 


ProdttcU. 


MAINE. 

Indian  eom baahels. 

Wheat. do... 

Bye do... 

Oatt do... 

Barley do... 

Baokwheat do... 

Potatoei do... 

Tobaceo ......ponnds. 

Hay tona. 


Total. 


MEW  HAMPSHIRE. 

Indian  com ........bushelB. 

Wheat do... 

Rye do... 

OatB do... 

Barley ....do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds . 

Hay tons. 


Total. 


VERMONT. 

Twittim  corn bushels. . 

Wheat do — 

Bye do..., 

Oats .* do..., 

Barley do — 

Buckwheat do.... 

Potatoes do.... 

Tobacco • .....pounds.. 

Hay tons.. 


Total. 


MASSACHUSETTS. 

Indian  com ...bushels.. 

Wheat do 

Bye ...do.... 


a 

< 


1,575,000 
181,000 
155,000 

2,069,000 
GS3.000 
:i56,000 

3,503,000 


1,050,000 


1,413.000 

299,000 

147,000 

1,540,000 

107,000 

82,000 

2,843,000 

20,000 

798,000 


1,520,000 
700,000 
147,000 

4,506,000 
102,000 
235,000 

4.297,000 
15,000 

1,000,000 


2,363,000 
172,000 
441.000 


§' 

hi 
« 

< 


33.4 

10.6 

14.8 

22 

18.3 

21.9 

86.6 


35.5 
12.1 
14.7 
27.5 
24.5 
22.3 
97.5 
500 
1 


36.2 

15.8 

15 

30.1 

23.4 

25.4 

116.9 

500 
1 


35.7 

16 

15.6 


ma 


^ 


47,155 
17,075 
10,472 
94,045 
34,043 
16.255 
40,450 


1,050,000 


1,309,495 


39,802 

24,710 

10,000 

56,000 

4,367 

3,677 

29,158 

40 

708,000 


965,754 


41,988 

44,303 

9.800 

149, 700 

4,358 

8,858 

36,757 

30 

1,000,000 


1,295,794 


66,190 
10,750 
28.269 


$1  59 

2  79 

1  61 

80 

1  13 

99 

93 


14  62 


1 
2 
1 


56 
89 
62 
80 
24 
00 
81 
18 
15  00 


1 
1 


1  53 

2  76 
1  62 

77 
1  46 
97 
69 
18 
15  36 


1  53 

2  81 
1  58 


21 

1. 


2, 

1, 


1^ 


9^ 


REPORT   OP  THE  :^  STATISTICIAN. 
ToUe  showing  the  amount  in  bushels,  Sfc,  of  each  principal  crop,  ^c— Continued . 


81 


% 


Prodact. 


lUsSACUUSETTS— Contioned. 

Oott bnsbels. 

Barley do... 

Bnckwbeat do... 

Fstatoei do... 

Tobacco poundi. 

Htjr toni. 


Total. 


RHODE  ISLAin>. 

iMQineoni bushels.. 

Wb«tt do 

B70 ..........................do.... 

OUi do.... 

Biriey do 

Bwkwheat do 

PMitoei do 

Tobiceo poandi.. 

Hiy toM.^. 


Total. 


comrxcTicuT. 

lafiaeora bushels. 

Wbest do. . . 

Bjrs do... 

OWi do... 

Boiby do... 

AKkwbeat do... 

PWiloes do... 

Tobieeo pounds. 

Hij i tons. 


TotsJ. 


inw  YORK. 

Isdltteom bushels.. 

Wbest do... 

Rj« do... 

Osti do... 


§^ 
a 

< 


1, 342, 000 
144,000 
83,000 
2,613,000 
3, 619, 000 
1,082,000 


340,000 

1,000 

34,000 

154,000 

35,000 

3.000 

364.000 


67,000 


2,243,000 

75,000 

931,000 

2,878,000 

19,000 

216,000 

902,000 

6,664,000 

718.000 


2 

< 


26.7 
22.6 
18 
96 
UOO 
1.3 


25.7 

16.9 

15 

27 

25 

15.5 

72.5 


1.1 


33 
17.5 
14 

27.5 
2a2 
13 
68 
1266 
1.3 


Bsrley do.... 

BockwheAt do 

Pwstoes do 

Tebaeeo pounds.. 

Hsy tons.. 


19,500,000 
8,230,000 
5,100,000 

38,000.000 
3.879,000 
6,541,000 

24,925.000 
8,743,000 
5,300,000 


Total. 


NEW  JERSST. 

IiKlisnooni bushels. 

Wheat do... 

Bye............................... ...do... 

Otfi do... 

Bariej do... 

Bsekwheat do... 

^ttoes do... 

Tobacoo pounds . 

Hsy tons. 


Total. 


9,730,000 

1,508,000 

1,403,000 

6,£!8,000 

29,000 

775,000 

2,423,000 

150,000 

450,000 


PE.'TKSTLVAWIA. 

^jjlaaeorn bushels. 

Wheal do... 

J.ve do... 

Ows do... 

do... 

do... 

................. ......do... 


|idcwh. 
Potatoes 


heat. 


30,457,000 
15,000,000 

6,832,000 

59,900,000 

615,000 

%  844, 000 
11,727,000 


30.4 
14.5 
13 

26.2 
20 
20 
84 
533 
1.2 


33.1 
14 

ia7 

27 
21.5 
19.3 
56.6 
600 
1.3 


50,2'S2 
6,371 
4.611 

27,218 

.1,290 

793,846 


990.807 


13,229 
59 
2.266 
5,703 
1,400 
193 
5,090 


60,909 


88,779 


67,999 

4,285 

66,500 

104,654 

818 

16, 615 

14. 147 

5,263 

552,307 


832,528 


641,447 
568,965 
340,000 

1,450,381 

193,  9.'jO 

327.050 

296,726 

16,403 

4,441,666 


8,276.588 


293,957 

107. 714 

108,978 

245.481 

1,348 

40,155 

42,809 

250 

346,153 


1,186,845 


32 
12.5 

ia7 

30 
20 
16.3 
74.4 


951. 781 
1,900,000 

498.686 

1.996,666 

30,750 

542.576 

157,620 


t 


•as 


$0  90 

1  54 

1  14 

1  11 

22 

22  12 


1  64 

2  72 
1  65 

■84 
1  42 
1  16 
1  16 


26  62 


1  50 

263 

1  63 

85 

45 

17 

10 

23 

21  60 


1 
1 
1 


1 
o 


39 

64 
50 
76 
47 
04 
90 
14 
17  47 


1 
1 


23 
58 
63 
73 
27 
33 
41 
12 
22  13 


1 
2 

1 

1 
1 
1 


§ 

a 


o 


$1,907,800 

221,760 

94,620 

9,900,430 

796.180 

22,827,840 


32,844,120 


1 
2 
1 

1 
1 
1 


17 
43 
41 
66 
37 
13 
04 


5S7,fl00 

2,790 

96,100 

199,360 

49,700 

3,480 

429,940 


1,783,540 


3,004,74(1 


3,363,000 

197,990 

1,917,930 

9,446,300 

97,990 

998,790 

1,098.900 

1,931,790 

15,908,800 


99^904,070 


95,740^000 
91,780^000 

7,660,000 
98,880^000 

9.709,17 

6.809.64 
98,439.99 

1,994,090 
93,U9.100 


913,396,300 


11,967,900 
3.880,640 
3,433,60c 
4,838,440 

36,890 
1,090.790 
3,416,430 

18,000 
9, 99$  900 


37.981,080 


35,634,090 
36,490,000 

9,633,190 

39,934,000 

849.550 

9.993,790 
12.196,080 
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Table  skowinff  the  amount  in  busltch^  8fe,y  of  each  principal  crop,  8fc. — Continnod 


ProdQcts 


Pennsylvania— Continued. 

Tobacco pounds. 

Hay ton*. 


Total 


D£LAWAIl£. 


Indiaii  coi n buiibelg. 

Wheat do... 

Rye do... 

OatB do... 

Barley do... 

Bnckwheat do... 

Potatoes do . . . 

Tobacco pounds. 

Hay - tons. 


p. 
o 


I- 

a 

< 


I  .  2 


4,712,000 
2,424,000 


•a 

mm 

*;£ 

o 

a 


& 


> 
< 


1.3 


3, 639,  cm 

6t5, 0()0 

'S\i,  000 

2,711,000 

5,  OOU 

20, 000 

256,  0(JU 

10,  o(;o 

30,000 


16.3 
9.3 

IG.fi 
i?3.  8 
16.6 
41.6 
500 
1.6 


Total 


MABTLAKD. 


com buBhclH. 


Wheat 

Rye. 


do. 
do. 


Oats do... 

Birlay do... 

Bnckwheat do . . . 

PotaAoM do... 

Teboeeo pounds. 

Hay tons. 


Total 


VIRGINIA. 


ladiaBcorn buAhels.. 

Whaat do 

Rye do 

Oats do 

Barley ^ do. . . . 

Bookwbeat do.... 

Potatoes do 

Tobaeeo  pounda.. 

Hay tons.. 


11,050.000 
6, 4:»,  000 

7,  C>\),  f-CH) 

2.:..  Gi:.o 

IPe,  00; ) 

1,205,  (KM) 

22, 472,  (i(X» 

213,  000 


2S.4 
11 

13.4 
U.'J.  2 
2f5 
IP.  8 
71 
453  . 
1.3 


Total 


NORTH  CAROUNA. 


TniLa  com buiibels.. 

Wheat do 

Rye do 

Oats do... 

Barley do.... 

Bnokwheai do.... 

Pototoea do 

Tobaeeo pounds . . 

Hay tons.. 


18, 490,  0«TO 
6,713.000 

7Gf ,  mo 

9, 425.  000 
iS.OOO 

141,  OCO 

1, 490,  noo 

90,000,000 
224,000 


20.9 

8 

8.5 
17 

12.3 
12.3 
f>7 
690 

1.2 


Totid. 


SOUTH  CAROUNA. 

Indian  com basheli. . 

Wheat do 

Rye do 

Oats do 

Barley do  — . 

Bnckwheat do. . . . 

Potatoes do. . . . 

Tobacco ponnda . . 

Hay tons . . 


17, 974. 000 

3,415,000 

3^9,000 

3, 479, 000 

3,000 

22,o<;o 
838,  noo 

40, 212, 000 
179,000 


11.6 

n.9 

7.7 
13.3 

9 

17.5 
93 
G52 

1.5 


Total. 


7,834,000 

932,000 

56,000 

787,000 
7,000 


169,000 

100,000 

77,000 


9.6 
6.4 
5.7 
11.1 
6 


89.4 
500 
1 


«  2 


6,  409 
1,8(34,615 


7,249,193 


coo   o«;i 

4,571 

I(a,:n3 

210 
1,20-1 

6,  15:j 

20 
18.750 


491, 127 


410,211 

4'J4,(:90  I 
39. 104  I 

328,448  I 
961  ! 
10,  5:il 
16,971  I 
49,<i07 

163, 846  I 


1,513,769 


8e4,6j?9  I 
839,125 

90,  352  t 
554,411  I 
406  j 
11,4(j3  I 
22,089 
130,  434 
186, 666 


2, 719. 635 


1,549.482 

494,  927 

50,  519 

201, 578 

333 

1,257 

9,010 

61.674 

119.333 


2,548,113 


^.  a 

Xi  o 


Ma 
ee  O 


$  09 

14  83 


85 

2  12 

1  14 

48 

1  05 

97 

66 

12.5 
IQ  48 


1 
2 
1 


04 
11 
41 
64 


1  50 

69 

62 

17.3 

12  06 

816.041  1  15 
145,625       o,^ 

»,  624  1  1  79 
70,900 

1,166 


75 


2  CO 


1,890 

200 

77,000 


1,123,646 


76 

17 

19  50 


1  02 

3, 

2  :>8 

1. 

1  r/) 

73 

1, 

1  27 

1  22 

1  00 

10 

17  66 

e. 

1  09 

12. 

2  43 

13, 

1  45 

68 

5, 

1  27 

1  20 

1  10 
12 

k 

17  54 

3. 

9, 

2, 


1, 

la 
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vbk  skowingihc  amount  in  busheity  ^c,  of  each  principal  crop^  Sfc. — Continued. 


ProdactB. 


QZORGIA. 


.buiihels. 


...do... 
...do... 
...do. ,. 
...do... 
...do... 
...do... 
younds. 

...tOUA. 


a, 
£ 


a 
< 


1'^ 


> 
< 


Si* 

O   ^ 

Is 


2'J,  037,  COO 
76,  COO 

i,'2ai.(jt.'-i 
1-',  uco 


1 


in 

8 

e.  I 

12.  4 
11.3 


Q,Q]C,,r,CA  $0  96 

♦je<i,  *jr.o  'J  35 

y.3H2  1  77 

99,274  !         (K) 

839  i     2  03 


rjO'-i,  oco  '  vn 

l,t?','M,  (oo     515 
M'.  ouu  i      1.3 


3,059  I         62 

2.r;Ul  30 

45,36-1  I  21  58 


a 

o 

a 

13 

► 

o 


$27, 875, 520 

5,381,500 

134,  520 

1, 107, 9C0 

24.300 


191,580 

387,000 

1,273,220 


2,  CiVJ,  25G 


rLORIDA. 


.bu.'-liela.. 

-. .do 

...do.... 

...do 

...do 

...do.... 

...do 

-pound!-;. . 
ton.s.. 


2,  500,  f  ;fX) 

1,400 

D.LHXI 

15,  t«.K) 

3,0C>0 


11. 

i. 

8 
17 
14. 


i:.,  Ul'O      143 
5(0,  (;(■<)  '  5t«3 
10,  OtiO  I       1.  2 


211,801 

177 

1.375 

201) 

1(!4 

],f:oo 
H,333 


1  38 

2  20 
1  70 

1  25 

2  00 

"i'io" 

30 
21  00 


36, 375,  600 
— -----    J — I 


3, 450,  OOO 

'      3,oeo 

18.700 

18,730 

6,000 

"ie.soo 

150,  (XX) 
210,000 


223. 944 


3, 873, 030 


ALA  0  AM  A. 


.bufbt'U.. 

...do 

...do 

...do 

...do 

...do.... 
...do-... 


35,  5(X>,  (HJO 

1 
10.2 

9.01.0*10 

7.8 

42,  (00 

7.9 

597,  000 

11.7 

8.000 

14.4 

.poundf!.- 
—  tons.. 


4V2,Of>n  '     72.4 
32!.0iX)  [  COO 
92, 000  1 


2, 191.3.7S 

122,  307 

5,  3i0 

51,0X^5 

505 

o.'riif 


79 
2  05 
1  60 

87 
1  96 

' '  59* 

34 


92,  OUO  I  20  00 


28, 045, 000 

1,955,700 

68.460 

919,390 

15,080 

'"*284,'3e6 

109,  140 
1.840,000 


2.  4G9.  7.'->3  I. 


32,  8.37. 750 


MISSISSIPPI. 


.buBhclM.. 
...do.... 
...do. ... 

do. ... 

...do. ... 
...do.... 

...do 

.pounds.. 
,  ...tous.. 


'    LOUISIAKA. 


buchela.. 

...do 

...do.... 
...do.... 
...do.... 
...do.... 
... do ... . 
.poandg.. 
....tons.. 


19,  C57, 000 

210,  0(M) 

22.  0(XJ 

90,  000 

9,0U) 


15.7 
9.  5 

11.5 

13 
8 


412,000 

120.000 

40,000 


a5 

500 
1.3 


l,2.'2.  r:^8 

1  09 

25,  203 

2  <10 

1.913 

1  92 

0,  923 

1  07 

1,125 

1  50 

4.847 

78 

240 

30 

30, 709 

16  43 

21,426.130 

570, 0(X) 

42. 240 

96,300 

13.500 


321.360 

36,000 
657,200 


1,323,118 


9, 535,  COO 

40,  000 
1.5,  000 
60,000 


15.6 
8 
12.5 


^4 


241,000 
15,000 
46,000 


101 
500 
1.5 


611,217 
5,000 
1,200 
4,285 


2,380 

.^0 

30, 666 


1  10 

2  50 
1  92 
1  62 


1  21 

30 

19  75 


23,168,730 


10,  488, 500 

100.  COO 

28,800 

97,200 


291, 610 

4,500 

908,500 


TEXAS. 


.bngbels.. 

...do 

...do 

...do.... 


20, 710.  000 
794.  000 
100,  000 
813,000 


28.2 

9.5 

16.3 

23.5 


654, 784 

11,919,110 

734,009 

83.  578 

6,134 

34,595 

75 
1  89 
1  28 

79 

15,  537. 000 

1,  500,  660 

128,000 

640,270 
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Table  showing  the  amount  in  bushels^  8fe.,  of  fMch  principal  crop^  ^c.~Continnrd. 


Prodoe^t 


Texas— Contioned. 

Barl«7 bufhelfl., 

Bookwheat do... 

Potatoes do... 

Tobacco ponndg. 

Hay tona. 


Total 


ARKANSAS. 


Indian  com bushels. . 

Wheat do — 

Bye do.... 

Oats ..................do.... 

Barley do.... 

Buckwheat do.... 

Potatoes do 

Tobacco pounds.. 

Hay tons.. 


Total. 


TiirNEaaiz. 

Indian  com. .bushels. . 

Wheat. do 

Bye ...do.... 

Oats ..do.... 

Barley do.... 

Buckwheat do.... 

Potatoes do.... 

Tobacco pounds.. 

Hay tons.. 


Total. 


WEST  VIROINIA. 

Indian  com bushels. 

Wheat do... 

Rye do... 

Oats do... 

Bariey do... 

Buckwheat do... 

Potatoes - do . . . 

Tobacco pounds. 

Hay : tons. 


8 


a  e 
o 

a 

< 


41,000 


X3,000 

110,000 

17,000 


21,243,000 

870.000 

39,000 

392,000 

4,000 


323,000 

1,739,000 

9,000 


24.8 


130.3 
500 
1.7 


u     . 

«^ 

u  o 

s  «* 

So 
»  — 


OD    S 

8  S 

1  = 

•a© 


I 


1,6S3 


2,325 

220 

10,000 


873,114 


26.5 
9.2 

ia2 

16.7 
15 


94 
714 


1.8 


801,622 

94,565 

2.954 

23,473 

266 


3,436 
2,435 
5,000 


933,751 


50,250,000 

'6, 017, 000 

239,000 

2,644,000 

20,000 

11,000 

1,260,000 

40,988,000 

151,000 


23.7 

8.5 

10.5 

15.4 

19.5 

15 

72.4 

620 

L3 


3,120,253 

707,882 

22,761 

171,688 

1,025 

733 

17,403 

66,109 

116,153 


3,224,007 


Total. 


KENTUCKY. 

Indian  com...... buvhels.. 

Wheat do 

Bye do.... 

Oats do.... 

Barley  do 

Buckwheat do. . .  ^ 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


6,500,000 

1,900,000 

71,000 

1,500,000 

55.000 

350.000 

650,000 

2, 100. 000 

150,000 


29.7 

ia5 

12.4 
21.5 
20.8 
14.8 
69.6 
690 
1.4 


218.855 

180,953 

5,725 

69,767 

2,644 

23.648 

9,339 

3,043 

107. 142 


ei  10 


69 

25 

16  60 


77 
2  01 

1  31 
83 

2  00 


1  02 

23 

20  75 


55 
11 
20 
63 
34 
58 
89 
14 
18  95 


2 

1 

1 
1 


11 


89 
39 
20 
51 
40 
07 
81 
17 
44 


Total. 


Hissoam. 

Indian  com. bushels. 

VTheat do... 

Rye do... 

Oats    do... 

Barley do. . . 

Buckwheat do... 


46, 550, 000 

2, 847, 000 

473,000 

5. 136, 000 

159,000 

11,000 

1,286,000 

40, 000, 000 

118,000 


50, 437, 000 

4,961,000 

234,000 

4,314,000 

157,000 

69,000 


24.7 
8.2 
10.7 
18.8 
17 

12.8 
50.7 
552 
1.3 


1,884,615 

65 

347. 195 

2  17 

44,203 

1  36 

373,191 

57 

9,352 

1  a3 

e.'VD 

1  28 

25,.'}64 

98 

72.463 

09.7 

90,769 

14  80 

2,748,013 

37.2 

1.854.301 

66 

12.4 

400,080 

2  00 

16.2 

14,444 

1  15 

30 

143,800 

49 

21.1 

7.440 

14G 

21 

3.2e5 

121 

a 
e 

B 

c 


$45, 1< 


209,  a 

27. » 

282,21 


18,371,8(1 


16, 357,  lie 

1.748,100 

51,090 

325^360 

8,000 


329.40) 
399.970 
186,730 


19,406,840 


27,637,300 

12, 6931 870 
2W,800 

28,800 

17,380 

1,121,400 

5,738,320 

8, 861, 450 


SO,  OH  800 


5^ '^52 

63^900 
70.000 

77,000 

374,300 

526.500 

357,000 

1,716,000 


621,115    1        14,227,200 


30,257,500 
6,177,990 

652,740 

2,9-27.52 

14.080 
1,360.  fflO 
3,880,000 
1,746,400 


47.127,«' 


33,288.420 
9,922,000 

2,113,8ffl 
225,^ 
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ikowing  the  amount  in  bwheU,  Sfc,  of  each  principal  crop^  8fc. — Continued. 


Products. 


tsso  URI — Continned. 


ILLINOIS. 


INDIAMA. 


OHIO. 


MIC  mo  AN. 


WISCONSIN. 


bosheli.. 

.pounds. 

....tons.. 


.bushels. 
— do... 
...do... 


...do.... 
...do.... 
...do.... 
— do.... 
.pounds.. 
tons.. 


.bushels.. 
— do.... 
...do. ... 
...do.... 

— do 

...do 

...do.... 
.pounds.. 
....tons.. 


.bushels. 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
.pounds. 
tons. 


p  o 

o 

a 

< 


1,112,000 

11,657,000 

680.000 


109.091.000 

28.000,000 

639.000 

32,158.000 

996,000 

248,000 

3,673,000 

15, 792, 000 

2,667,tXX) 


80, 757, 000 

16,861.000 

396.000 

11,174,000 

346.000 

398.000 

3.094,000 

7,385,000 

1,208.000 


64.000,000 

18. 000. 000 
1, 072, 000 

23.296,000 
2.520,000 
1, 023,  OOO 
7,233,000 

10,749,000 
2, 219, 000 


■  bushels.. 
,  ...do. ... 
...do-... 
...do.... 
....do.... 
,...do.... 
...do.... 
.pounds.. 
....tons.. 


.bushels.. 

...do.... 

...do.... 

. ...  do.... 

...do.... 

— do 

...do.... 
.pounds.. 
....tons.. 


15,118,000 

15,250,000 

600,000 

8. 045. 000 

418,000 

1, 293,  GOO 

5, 750, 000 

3,500.000 

1,377,000 


•2^ 

&C8 


< 


73.9 
802 
1.7 


23.8 
11.4 
15 
30.1 
22.3. 
15.2 
6a5 
573 
1.5 


29.2 
10.5 
14.1 
10.9 
21.1 
16.7 
7a2 
809 
1.4 


28.7 
11.6 

ia4 

31.1 
24 
13.5 
75.4 
067 
1.4 


31.4 
12.4 
17.2 
29.5 
90.9 
17.2 
97.5 
1000 
1.3 


9,885,000 

22, 000, 000 

1, 050, 000 

20,608,000 

894,000 

65,000 

4,097,000 

100,000 

1,370,000 


3a6 
12.3 
16.5 
35 
25.8 
15.6 
96 
650 
1.6 


a  o 


15,047 

14,534 

400,000 


2,852,931 


4,583,655 

2,456,140 
42,600 

1,068,372 
44,663 
16, 315 
60,710 
27,560 

1,778,000 


10, 078, 015 


2,765,650 

1,605,809 

.  28,085 

1,025,137 

16,396 

23,832 

42,267 

9,128 

862,857 


6,379,163 


2,229,965 

1,551,724 

80,000 

749.067 

10.5, 000 

75,777 

95.994 

16, 115 

1,585,000 


6,488,642 


•  481,464 

1,229,838 

34,863 

272,711 

20,000 

75, 174 

58,974 

3,500 

1,059,230 


£  - 

o  a 

IS 


$0  97 

11.51 
11  11 


-- 


3,235,774 


294,196 

1,788,617 

63,636 

588.800 

34,651 

4,166 

42,677 

153 

856,250 

3, 678. 146 


68 
97 
19 
49 
28 
10 
20 
08 
73 


2 

1 


65 

21 

18 

49 
1  22 
1,10 

97 

09.4 
11  63 


82 
36 
26 
54 
29 
15 
00 
10 
12  32 


1 
1 
1 


96 
34 
30 
68 
36 
1  04 
73 
21 
16  14 


2 

1 

1 


1 
1 


86 

77 

14 

59 

1  35 

1  00 

69 

SO 

11  11 


I 
I 

► 

3 

o 


$1,078,640 
1, 340. 555 
7.554.800 

55.880.085 


74, 281, 

55,160, 

760, 

15, 757, 

1,274. 

2^ 

4,407, 

1.263. 

25,949, 


880 
000 
410 
420 
880 
800 
600 
360 
910 


179,128,260 


52,492,000 

37,962,810 

467,280 

5,475,260 

422,120 

437,800 

3,001,180 

694,190 

14,049,040 

m,  301, 680 


52,480.000 

42.480,000 
1,350.790 

12,579,840 
3,250,800 
1, 176, 450 
7,238.000 
1.074,900 

27,338.080 


148, 968, 790 


14,513,280 

35,685,000 

780,000 

5,470,600 

568,480 

1,341,790 

4, 197, 500 

735,000 

22,224.781 


85,519,36( 


8.501,100 

38.940,000 

1,197,000 

12,1^8.720 

1,206,900 

66,000 

2,826,930 

20,000 

15,220,700 

80,136,350 
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Table  showing  the  amount  in  busftcls,  Sfc.^  of  each  principal  crop,  S^e. — Continned. 


Prodocts 


Pennsylvania—  ConUnued. 

Tobaeeo pounds. 

Hay ton*. 


Total 


DELAWARE. 


Indiaii  corn bugbelg. 

Whe&t do... 

Rye do... 

OatB do... 

Barley do... 

Bnckwheat do... 

Potatoes do... 

Tobacco ponnds. 

Ray tons. 


Total 


o. 
o 


a 
< 


> 


4,712,000 
2,424,000 


725 
1.3 


3, 639,  COO 

685,000 

3ii,  000 

2,711,000 

5,000 

20,000 

256,  000 

10,  OGO 

30,000 


16.3 
9.3 
7 

16.6 
23. 8 
16.6 
41.6 
500 
1.6 


MABTLAKO. 


iBdiaacom. 
Wheat 


buBbelit. 

do... 

Rye do... 

Oats do. . . 

Barley do... 

Bockwhcat do... 

PotaAoat do... 

Tobaeeo pounds. 

Hay tons. 


Total 


yiROINIA. 


ladiaiiocmi bu&hels.. 

Wheat do — 

Rye do 

Oats do 

Barley , do 

Bookwheat do 

Potatoee do 

Tobaeeo  pounds.. 

Hay tons.. 


11,  650.  COO 
6, 435, 000 

524,  000 

7, 020,  COO 

25.  GOO 

1P8,  000 

1,205,000 

22,472,(KK) 

213,  000 


Total 


NORTH  CAROUNA. 


Tii4l»a  oom baMhels . . 

Vfheat : do 

Rye do 

Oats do — 

Barley do 

Buckwheat do. . . . 

Potatoes do. . . . 

Tobaeeo pounds . . 

Hay tons.. 


18, 490,  000 

«,  713, 000 

768.  000 

9, 425,  OiX) 

5,000 

141,000 

1,480,000 

90,000,000 

824,000 


20.9 

8 

8.5 
17 
12.3 
12.3 
67 
690 

1.2 


Totid. 


SOUTH  CAROUNA. 

Indian  com busheli.. 

Wheat do 

Rye do.... 

Oats do 

Barley do. . . . 

Buckwheat do.... 

Potatoes do,... 

Tobacco pounds.. 

Hay tons.- 

Total 


17, 974, 000 

3,415,000 

389,000 

3, 479, 000 

3,000 

22,000 

838,000 

40,212,000 

179,000 


7,834,000 

932,000 

56,000 

787,000 
7,000 


leo.ooo 

100,000 
77,000 


11.6 
(19 
7.7 

13.3 
9 

17.5 

93 
652 
1.5 


9.6 
6.4 
5.7 
11.1 
6 


89.4 
500 
1 


2 
o  « 

II 

'A 


6,499 
1,8(34,615 


£2.*^.  251 

73,  (155 

4,  571 

163,  :n  3 

210 

1.20-1 

6,153 

20 

18.750 


8^4,  689 

839,125 

90, 352 

554,411 

406 

11,403 

22,089 

130,434 

186,666 


7, 249. 193 


491,127 


28.4 

410,211 

11 

4'.)4,C90 

13.4 

39, 104 

0<J    o 

328, 4 -J  8 

26 

9(51 

18.8 

10,  531 

71 

16,971 

453    . 

49,607 

1.3 

163,  846 

1,513,769 


2, 719, 635 


1,549,482 

494,927 

50,  519 

261,578 

333 

1, 257 

9,010 

61, 674 

119,333 


2,548,113 


816,041 
145,  625 

9, 824 
70,900 

1,166 


o 
OS  O 


$  09 

14  83 


1 

2 
1 


04 
11 
41 
64 
1  50 
89 
62 
17. 
12  06 


1  15 

2  .3^ 
1  79 


75 


2  CO 


a 
o 


03 

1 
o 


fJ24,0S0 
35,  947, 920 


180.  656.  ICO 


1  02 

3,711,73 

2  :>8 

1, 6:30, 300 

1  50 

48.000 

73 

1, 979.  030 

1  27 

6,350 

1  22 

24,400 

1  00 

256,000 

10 

1,000 

17  66 

529,800 

1,890 

200 

77,000 

1,123,646 


76 

17 

19  50 


8,186,660 


1  09 

12.  698, 500 

2  43 

13,207,050 

1  45 

759, 800 

68 

5,181,600 

1  27 

31,750 

1  20 

237,600 

1  10 

L  325, 500 
9,690,640 

12 

17  54 

3,736,090 

39,874,460 

85 

15,716,500 

2  12 

14. 231. 560 

1  14 

875.520 

48 

4,524,000 

1  05 

5.250 

97 

138,770 

66 

976,800 

12.5 

11,250,000 

12  48 

2,705,980 

50,511,990 

18,692,960 

7,205,650 

548.490 

2,226,560 

4,500 

19,560 

519.960 

6.966.678 

2. 156, 740 


38,339.716 


9, 009, 100 

2,218,160 

100.240 

590.250 

14,000 


1S8.440 

17.000 

1,501,500 

13,978,690 
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TMc  showing  the  amount  in  busheU,  ^c,  of  each  principal  crop^  8^c. — Continued. 


Prodacti. 


o 
hi 


tig 

e 


C-3 


QEORGIA. 


Indian  corn. 

WhMt 

Rye. 


.bushels. 
...do... 
...do... 


0«tf 

Bartey 

Back  wheat. 
Potatoes  ... 
Tobaceo . . . 
Hay , 


...do 

—  du 

...do.... 

. . . do 

.pound*. . 
...ton:!.. 


2;>,  <'37,  000 

7G,  000 
l,231,0ti(i 


in.  1 

8 

e.  I 
I'j.  I 

11.3 


2,  2 IT),  .-304 

♦J?<>.  'J.SO 

1>,  38J 

99, 274 

839 


0  a 

00  «• 


nc.',  000    101 

1,1V^<|,  <.00  1  515 


'.  000 


1.3 


3,  059 

2,-.'>04 

45.  3t<l 


$0  96 
2  35 

1  77 
90 

2  03 


62 
30 

21  58 


Total. 


2,  G(]3, 250 


rLOKIDA. 


Indian  corn buHliclg.. 

»lo 

, do 

, do 

do.... 

do.... 

do 


Wheat 
Rye... 
Oati.. 


Backwri^ftt 

PotSUM.  ...^.......... 

Totaoco pound;'. . 

H»y tons.. 


2,  500,  000 

1,400 

IJ.OOO 

15.  000 

3,000 


11,8 
7.9 
8 

17 

14.3 


Total. 


211,804 

1  38 

177 

2  20 

1.375 

1  70 

i-V2 

1  25 

209 

2  00 

104 

1  10 

1 ,  000 

30 

8,333 

21  00 

22:3.  944 


ALABAMA. 

Ii^aaoom buKhols. 

Wtut do... 

Rye do... 

ObU do... 

Biriej do... 

Botkir  beat do... 

hrtttoei do... 

Tobacco poundti . 

Hay tons. 


35, 500,  000 

10.2 

954,  0<tO 

7.8 

42.  000 

7.9 

597,  000 

11.7 

8,000 

14.4 

2, 101,3.')8 

79 

122,  307 

2  05 

5,:5i<> 

1  60 

51,025 

87 

55S 

1  96 

4J-2.(K;n  I     72.4 


32!.  (XX) 
92,  000 


GOO 
1 


(;,r>57  ;      59 
:/A3        34 

92,  000     20  00 


Total. 


2.  469.  753 


Mississim. 

Ibdiio  com bushelii . 

Wbcat do... 

Byt do... 


Oati do 

Barley do 

Back  wheat do 

Potatoes do 

Tobacco pounds.. 

Hay long.. 


Total. 


LOUISIANA. 

Iidlaa  eorn bnrhola.. 

Wheat do 

Rye ;...do.... 

Oata do.... 

Barley do 

Backwb«at do 

Potatoea do 

Tobaeco pounds . . 

Hay tons.. 


T<ttal. 


TZZAS. 


Indloa  corn bushels . 

fijir** ^°■•- 


do 

do.... 


19, 657, 000 

15.  7 

240,  000 

9.5 

22,000 

11.5 

90,000 

/   13 

9,000 

8 

412,000 

120,000 

40,000 


a5 

500 
1.3 


l,252.o:w 

25,  2<;i 

1,913 

6,923 

1,125 


4,847 

240 

30, 769 


1  09 

2  40 

1  92 

I  07 

1  50 

78 

30 

16  43 

1,323,118 


9,535,000 
40,  000 
1.5,000 
60,000 


15.6 
8 

12.5 
^4 


241,000 
15.000 
46,000 


611,217 
5,000 
1,200 
4,285 


1  10 

2  50 
1  92 
1  62 


101 
500 
1.5 


2,386 

SO 

30,666 


1  21 

30 

19  75 


654,784  !• 


20, 710. 000 
794, 000 
100,000 
813,000 


28.2 

9.5 

16.3 

23.5 

734,609 

83,  578 

6,134 

34,995 


75 
1  89 
1  28 

79 


a 

o 

1e 

a 

► 


o 


$27,875,520 

5, 381, 500 

134,520 

1, 107, 9C0 

24.3G0 


191,580 

387,000 

1,273,220 


36, 375, 600 
.1 — I 


3, 450, 000 

'     3,oeo 

18,  TOO 

18,7flO 

6,000 


16,500 
150,000 
210,000 


3,873,030 


28,045,000 

1, 955,  TOO 

68.460 

919,390 

15.080 


284,380 

109,  140 

1.840,000 


32,  837, 750 


21,426.130 

576,  0(X) 

42, 240 

96,300 

13,500 


321.360 

36,000 

657,200 


23,168,730 


10. 488, 500 

100.  COO 

28,800 

9T,2dO 


291, 610 

4,500 

908,500 


11,919.110 


15, 53T,  000 

1,500,660 

128,000 
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C. — A  general  summary  shmcing  the  estimated  quantities^  number  of  acrt 
and  aggregate  value  of  tlw principal  crops  of  the  farm  in  1867. 


Prodacts. 


Indian  corn. 

Wheat 

Rye 

OatB 

Barley 

BnckwhoRt 
Potatoes 


Number  of  bushels. 


Total, 


Tobacco pounds.. 

Hay tons . . 

Cotton bales.. 


Total. 


7G8.  320,  000 
212,441,400 
23, 1B4,  000 
278.  r.9B,  000 
25, 727, 000 
2l,3r>9,000 
97, 763, 000 


1, 427, 512,  400 


313, 724, 000 

26,277,000 

2,  450, 000 


Number  of  acres. 


Value. 


32, 520. 249 
ie,321,5(U 
1,089,  175 
10.746.416 
1,131,217 
1, 227,  i«6 
1, 192, 195 


1610.  M«. 

4-21.  TS^l- 
3*2. 499. : 

17-2, 472,  J 
2-2.eJiO.I 
23. 46J1. 6 
69,^76,8 


C6, 828, 639 


494,333 

20,020.554 

7, 000, 000 


94, 343, 526 


1,373,314,1 


$41,283,4: 
372,8«,fi' 
220.  COO,  a 

2,007,462,3; 


D. —  Table  showing  the  average  yield  of  farm  products  per  acre  for  the  year  1867. 


Statei. 

• 

1 

1 

[ 

1 

1 

ee 

4* 

a 

Potatoes. 

• 

o 

• 

n 

Maine ...................... 

Busk. 
33.4 
35.5 
36.2 
35.7 
25.7 
33 
30.4 
33.1 
32 
16.3 
28.4 
20.9 
11.6 
9.6 
13.1 
11.8 
16.2 
15.7 
15.6 
28.2 
26.5 

2:j.7 

29.7 

24.7 

27.2 

23.8 

29.2 

28.7 

31.4 

33.6 

30 

33.8 

38.6 

36 

Btish. 
10.6 
12.1 
15.8 
16 
16.9 
17.5 
14.5 
14 

12.5 
9.3 
11 
8 

6.9 
6.4 
8 

7.9 
7.8 
9.5 
8 

9.5 

9.2 

8.5 

10.5 

8.2 

12.4 

11.4 

10.5 

11.6 

12.4 

12.3 

12.5 

12.7 

14 

15 

Bvrth. 
14.8 
14.7 
15 
15.6 
15 
14 
15 

13.7 

13.7 

7 

13.4 
8.5 
7.7 
5.7 
8.1 
8 

7.9 
11.5 
12.5 
16.3 
13.2 
10.5 
12.4 
10.7 
16.2 
15 
14.1 
13.4 
17.2 
16.5 
18.8 
19.4 
20.3 
25.2 

Busk. 
22 
27.5 
30.1 
26.7 
27 
27.5 
26.2 
27 
30 
16.6 
23.2 
17 
13.3 
11. 1 
12.4 
17 
11.7 
13 
14 

23.5 
16.7 
15.4 
21.5 
18.8 
30 
30.1 
10.9 
31.1 
29.5 
35 
38 
42 
36 
39.2 

Bush. 
18.3 
24.5 
23.4 
22.6 
25 
23.2 
20 
21.5 
20 

)a.e 

26 
12.3 

9 

6 

14.3 
14.3 
14.4 

8 

Busk. 
21.9 
22.3 
25.4 
18 

15.5 
13 
20 
19.3 
16.3 
16.6 
18.8 
12.3 
17.5 

Busk. 
86.6 
97.5 

116.9 
96 
72.5 
68 
84 

56.6 
74.4 
41.6 
71 
67 
93 
89.4 

101 

143 
72.4 
85 

101 

130.3 
94 
72.4 
69.6 
50.7 
73.9 
60.5 
7:i2 
75.4 
97.5 
96 

110 

108.7 

109 
95 

Pounds. 

""'506' 
500 
1,100 

"i,'266' 
530 
600 
725 
500 
453 
690 
653 
500 
515 
500 
600 
500 
500 
500 
714 

.    6.W 
690 
552 
802 
573 
609 
667 

1,000 
650 
600 
656 
550 
434 

1 

New  Hamnsbire ............ 

1 

Vermont .......  ............ 

1. 

Massachusetts  .............. 

1.; 

Rhode  Island 

1.: 

Gonneetlont  ................ 

1.: 

New  York 

1.1 

New  Jersey 

1.: 

Pennsvlvanla- ..,.^ ^ . . .  .^ ^ , - 

1.: 

Delaware  .................. 

1.1 

M  firy  land  -  tw.-,,^,,T^  'T  t^.-,-- 

1. 

Yirglnla 

1. 

North  Carolina 

1. 

South  Carolina 

1 

Georgia .................... 

1. 

Florida 

1. 

Alabama 

1 

MississinDi. ................. 

1- 

Louisiana 

L 

Texas 

24.8 

15 

19.5 

20.8 

17 

21.1 

22.3 

21.1 

24 

20.9 

2.5.8 

23.6 

29 

26.7 

27 

........ 

14.8 

12.8 

21 

15.2 

16.7 

13.5 

17.2 

15.6 

14.4 

20.6 

19.7 

1- 

Arkansas 

Tennessee .. . ......... 

1. 
1. 

West  Virginia 

1. 

Kentucky  .................. 

L 

Miifisouri '. 

L 

Illiuois 

L 

Indiana 

L 

Ohio 

1. 

Michigan 

1. 

WiiicoDsin .............. 

1. 

Minnesota 

1- 

Iowa 

1- 

Kansas 

1. 

Nebraska ............... . 

L 

These  eetimates,  in  comparison  with  a  similar  table  for  1866,  exhibit  mark' 
changes.  New  England  shows  about  the  same  yield  of  com,  but  the  Stat 
west  of  the  Mississippi  make  a  material  increase,  while  Illinois,  in  consequen 
of  the  drought,  shows  a  reduction  from  31.6  to  23.8  bushels.  The  wheat  yie 
of  the  trans-Mississippi  States  has  manifestly  declined,  while  Ohio  exhibits  j 
increase  of  from  4.5  to  1 1  bushels.  Indiana,  instead  of  5.9  bushels,  gives  an  avera^ 
of  10.5  bushels.  The  influence  of  partial  loctd  failures  can  readily  be  traced 
this  change  of  figures. 
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E.—TubU  shoteing  the  averaj^e  cash  value  of  farm  products  per  acre  for  the  year  1867. 


States. 


Maine 

Kev  Haroptliire 

Vermont 

HamehaK'tti  .. 
Ehodc  Island  . . . 
CoanwUcat . . . . 

New  York 

New  Jeriey 

Peongjlraala... 

Delaware 

Maiybrnd 

VlrjinU 

North  Carolioa  . 
South  Carolina  . 

Gforgia 

Florida 

Alabama 

Minaippl 

Looliiana 

Texai 

Arkaosai 

Tomesiee 

Wat  Virginia.. 

Xentaeky 

Xittoorl 

Clisoii 

iDdiaaa 

Ohio....".*..'..!. 

Mkhifan 

Wiieooiln 

Usnoota 

Iowa 

Kansai 

fiebnaka 


E 
o 

o 


a 

.a 
> 


$53 

55 
54 
42 
49 

40 

40 

37 

16 

30  9. 

17  7i 

12 

11 

12 

in 

12 

17 

17 

21 

20 

13 

26 

16 

17 

16 

18 

23 

30 

28 

32 

18 

21 

26 


10 

38 

02 

G2 

14 

50 

12 

71 

44 

62 

95 

7C 

06 

04 

57 

28 

79 

11 

16 

15 

40 

03 

43 

05 

95 

18 

98 

53 

14 

89 

10 

59 

98 

64 


$29  57 
34  DG 

43  fiO 

44  90 

45  96 

46  02 
38  28 
3G  12 
30  37 
22  13 

26  73 
10  iX> 

14  55 

15  2:j 
18  80 
17  38 
15  99 
22  80 

20  00 

17  95 

18  49 
17  93 
25  09 

17  79 

24  80 

22  45 

23  20 

27  37 
29  01 

21  77 

18  50 

18  16 

25  76 

19  80 


P4 


O 


$03  82 
23  81 
24 
24 
24 


3f) 
64 


40 

22  82 
22  50 
22  .33 
19  31 
10  50 

19  43 
9  69 

10  85 
10  20 
14  33 
13  GO 
12  87 
22  C8 
24  00 

20  86 
17  29 
12  60 


14 
14 


88 
76 


18  63 

17  85 
16  63 
16  88 

22  36 

18  81 
20  66 
20  17 

23  3-1 
25  70 


$17 

2.3 
24 
22 
23 
19 
19 
19 
12 
15 
8 
8 
8 
11 
21 
10 
13 
22 
18 
13 
9 
10 
10 
14 
14 
5 
16 
20 
20 
27 
17 
17 
23 


60 
00 
17 
03 
68 
37 
91 
71 
80 
11 

4  I 

16 
51 
32 
IG 
25 
17 
91 

as. 

56 
86 
54 
96 
71 
70 
74 
34 
79 
06 
65 
36 
64 
64 
13 


1^ 

a 


$20  67 
30  38 
34 
34 


16 
80 


35  50 
33  64 

29  40 
27  30 

27  40 

30  22 
33  02 

12  91 

13  50 
12  00 
29  02 

28  60 
28  22 
12  00 


s 


27  28 
30  00 
26  13 

29  12 
22  61 

30  80 

28  54 
25  74 
30  96 

28  42 
34  83 
25  25 
33  64 

29  .37 
25  92 


$21  68 
2-J  30 

21  63 
20  ,'>2 
)7  98 
15  21 
20  80 
25  GG 
IS  41 
20  25 

22  .'•>6 
H  93 
15  57 


o 


23  70 

15  83 

16  38 
25  41 

16  72 
18  37 
15  52 

17  88 
15  60 

18  00 
22  66 

24  82 


$80  53 

78  97 
80  m 

106  56 

84  10 

74  80 

75  60 

79  80 

77  .37 

41  CO 

78  10 
44  22 
57  CS 
67  94 
62  62 

157  30 

42  71 
66  30 

122  20 
89  90 
95  88 
64  43 
»>  37 
49  68 
71  68 
T2  60 
71  00 
75  40 
71  17 
66  24 

101  20 

85  87 
111  18 
12G  35 


o 
o 

o 

ce 
Xi 
o 


^^ 


too  00  ' 
90  00 
242  00 


291  18 
74  62 
72  00 

65  25 
50  00 
54  3G 
86  25 

112  79 

85  00 

154  50 

150  00 

204  00 

150  00 

150  00 

125  00 

164  23 

8fi  80 

117  30 

53  54 

92  23 

45  84 

76  04 

66  70 
210  00 
130  00 

120  00 
150  88 

121  00 
95  48 


$14  62 
15  00 

15  36 

28  75 

29  28 
28  08 
20  96 
28  76 
19  37 
28  25 
22  60 
14  97 

18  09 

19  50 

28  05 
25  20 

20  00 

21  35 

29  62 
28  22 
37  35 
24  63 

16  01 

19  84 
18  88 
14  59 

16  28 

17  24 

20  98 
17  77 
13  10 
10  V6 

9  C5 
10  S3 


FARM  STOCKS. 

During  the  year  18G7  a  small  gain  appears  in  tbe  number  of  all  domestic 
animals,  except  sheep  and  swine,  as  follows :  An  increase  of  355,677  horses, 
33,299  mules,  342,795  cows,  and  211,532  other  cattle,  a  decrease  of  393,477 
slieep,  and  376,276  hogs.    The  estimated  numbers  are  as  follows  : 


Febmary.  1867. 
February,  1868. 


IIorgoB. 


5, 401, 2«3 
5, 756, 940 


Mules. 


822.396 
855,685 


Sheep. 


39. 385, 38G 
38,991,912 


Cowg,      'Other  cattle. 


8, 348, 773 
8,691,568 


11,730,952 
1],  942. 484 


Hogs. 


24, 693, 534 
24, 317,  SS8 


Prices. — The  estimates  of  prices  have  receded  as  follows :  Horses,  from  $79  46 
to  $75  16 ;  mules,  from  $92  52  to  $77  61 ;  milch  cows,  from  $39  77  to  836  78; 
other  cattle,  from  $21  55  to  $20  86;  sheep,  from  $3  37  to  $2  52;  and  swine, 
from  $5  43  to  $4  55,  The  percentage  of  loss  is  greatest  in  sheep  and  smallest 
in  cattle,  in  the  following  order:  Sheep,  25)  mules,  15;  swine  14;  milch 
C0W8,  7 ;  horses  5 ;  oxen  and  young  cattle,  3  per  centum.  The  reduction  has 
heen  gradual  and  steady  from  the  inflation  of  1865,  and  will  probably  continue 
till  the  resumption  of  specie,  payments. 

Total  value. — The  total  estimated  value  of  live  stock  of  farms  is  $1 ,337,1 1 1,822, 
^decrease  of  $59,531,877,  rcsultini::  not  from  a  diminution  of  numbers  but  a 
depreciation  in  price  ;  tbe  greatest  shrinkage  being  in  the  south — amounting  to 
naore  than  $6,000,000  in  Mississippi,  $5,000,000  in  Texas,  5,000,000  in  Ala- 
bama, and  almost  $10,000,000  in  Kentucky.  Wisconsin,  Minnesota,  Iowa,  and 
^obraska  have  made  an  increase. 

The  census  valuation  of  1860  was  $908,205,495,  equal  at  the  present  price  of 
?'jW  to  $1,225,000,000  in  currency,  leaving  $112,000,000  as  the  aotual  increase 
^n  the  value  of  farm  stock  in  eic^ht  vears. 
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E.—TahU  skoxsing  the  average  cash  value  of  farm  products  per  acre  for  the  year  J  867. 


States. 


Uainc 

Kew  Hamptbire 

Vermont 

Masiachusettv  .. 

Rhode  Ixland  . . . 
Comiecticat  . . . . 

New  York 

NewJewey  .... 
Peonaylranla... 

Delaware 

Uarylnod 

Tufpoki 

North  Carolina  . 
Sontb  Carolina  . 

Owrgia 

Florida 

Alabama 

Miiriiiippi 

Louisiana 

Tcxaa 

Arkaniaf 

TeoocMee 

WtttVirfinia.. 

Kentucky 

Kisioari 

Illinois 

Indiana 

Oljio 

Xlehigan 

WiMODBln 

Ifinneaota 

Iowa 

Kaaati 

Kebraika 


E 

o 


> 


e3 

o 


$53  10 
55  'AH 
55  02 
54  63 
42  14 
49  50 
40  12 
40  71 
37  44 

16  62 
30  95 

17  76 
12  06 

11  04 

12  57 

16  28 

12  79 

17  11 
17  16 
21  15 
20  40 

13  03 
26  43 

16  05 

17  95 
16  18 

18  98 
23  53 
30  14 

,  28  89 
32  10 
18  59 
SI  93 
26  64 


$29  57  I  $-23  82 


34  90 

43  GO 

44  1)6 

45  96 

46  02 
38  28 
30  12 
30  37 
22  13 
20  73 

16  96 

14  55 
J  5  2:j 
13  80 

17  38 

15  99 

22  80 

20  00 

17  95 

18  49 
17  93 
25  09 

17  79 

24  80 
32  45 

23  20 
27  37 
29  01 

21  77 

18  SO 

18  16 

25  76 

19  80 


23  81 

24  30 
24  64 
24  75 
22  82 
22  50 
22  33 
19  31 
10  50 

19  43 
9  69 

10  85 
10  20 
14  33 

13  GO 
12  87 
22  08 

24  00 

20  86 

17  29 
12  60 

14  88 
14  76 

18  63 

17  85 
16  63 
16  88 

22  36 

18  81 
20  86 
20  17 

23  34 

25  70 


$17  60 

22  00 
2:  J  17 
24  03 

23  68 
23  37 
19  91 
19  71 
19  80 
12  11 

77 
16 


0; 


I 


15 
8 


11 
21 
10 


8  51 
8  32 
16 
25 
17 


13  91 
22  68. 
18  56 
13  86 
9  54 
10  96 
10  71 


14 

14 

5 


70 
74 
34 

16  79 
20  06 
20  65 
27  36 

17  64 
17  64 
23  12 


$20  (n 

30  38 
34  16 

34  80 

35  50 
33  64 

29  40 
27  30 

27  40 

30  22 
33  02 

12  91 

13  50 
12  00 
29  02 

28  60 
28  22 
12  00 


27  28 
30  00 
26  13 

29  12 
22  61 

30  80 

28  54 
25  74 
30  96 

28  42 
34  83 
25  25 
33  64 

29  37 
25  92 


$21  68 
£2  30 

24  63 

20  :^ 

17  98 
15  21 
20  80 

25  GO 
IS  41 
20  25 
22  50 
11  93 
15  57 


"5 


23  70 

15  83 

16  38 
25  41 
10  72 
18  37 
15  52 

17  88 
15  m 

18  00 
22  06 

24  82 


$80  53 

78  97 
80  ^^ 

106  56 
84  10 

74  80 

75  60 

79  80 

77  37 
41  60 

78  10 
44  22 
57  66 


o 
o 
o 

o 


*& 


100  00 

90  00 

242  00 


291 
74 


18 
62 


72  00 
65  25 
50  00 
54  36 
86  25 
112  79 


$14  62 
15  00 
15  36 

28  75 

29  28 
28  08 
20  96 
28  76 
19  37 
28  25 
22  60 
14  97 
18  09 


67  94 

85  00 

19  50 

62  62 

154  50 

28  05 

157  30 

150  00 

25  20 

42  71 

204  00 

20  00 

66  30 

150  00 

21  35 

12S20 

150  00 

29  62 

89  90 

125  00 

28  22 

95  88 

164  23 

37  35 

64  43 

86  80 

24  63 

56  37 

117  30 

16  01 

49  68 

53  54 

19  S4 

71  68 

92  23 

18  88 

72  60 

45  84 

14  59 

71  00 

76  04 

16  28 

75  40 

66  70 

17  24 

71  17 

210  00 

20  98 

66  24 

130  00 

17  77 

101  20 

120  00 

13  10 

85  87 

150  88 

10  96 

111  18 

121  00 

9  65 

126  35 

95  48 

loss 

FARM  STOCKS. 

Diiring  tlio  year  1867  a  small  gain  appears  in  tbe  nnmbcr  of  all  domestic 
animals,  except  slieep  and  swine,  as  follows :  An  increase  of  355,077  horses, 
33,299  mnles,  342,795  cows,  and  211,532  other  cattle,  a  decrease  of  393,477 
slieep,  and  376,276  hogs.    The  estimated  numbers  are  as  follows  : 


Febraary.  1867. 
Febraary,  1868. 


Horsofl. 


5, 401, 2«3 
5, 756, 940 


Mules. 


822.386 
655,685 


Sheep. 


39. 385, 386 
38, 991, 912 


Cows.       Other  cattle. 


8, 348, 773 
8,691,568 


11,730,952 
11,942.484 


Hogs. 


24, 693, 534 
24, 317, 358 


iVtce5. — The  estimates  of  prices  have  receded  as  follows :  Horses,  from  S79  46 
to  875  16 ;  mules,  from  $92  52  to  $77  61 ;  milch  cows,  from  $39  77  to  $36  78; 
other  cattle,  from  $21  bb  to  $20  86;  sheep,  from  $3  37  to  $2  52;  and  swine, 
from  $5  43  to  $4  bb.  The  percentage  of  loss  is  greatest  in  sheep  and  smallest 
in  cattle,  in  the  following  order:  Sheep,  25;  mules,  15;  swine  14;  milch 
cows,  7 ;  horses  5 ;  oxen  and  young  cattle,  3  per  centum.  The  reduction  has 
heen  gradual  and  steady  from  the  inflation  of  1865,  and  will  probably  continue 
till  tbe  resumption  of  specie,  payments. 

Tota^  xaluc, — The  total  estimated  value  of  live  stock  of  farms  is  $1 ,337,1 1 1,822, 
^decrease  of  $59,531,877,  resulting!:  not  from  a  diminution  of  numbers  but  a 
depreciation  in  price  ;  tbe  greatest  shrinkage  being  in  the  south — amounting  to 
JDore  than  86,000,000  in  Mississippi,  $5,000,000  in  Texas,  5,000,000  in  Ala- 
bama, and  almost  810,000,000  in  Kentucky.  Wisconsin,  Minnesota,  Iowa,  and 
^^ebraska  Lave  made  an  increase. 

The  census  valuation  of  1860  was  $908,205,495,  equal  at  tlie  present  price  of 
goWto  81,225,000,000  in  currency,  leaving  $112,000,000  as  the  aotual  increase 
in  the  value  of  farm  stock  in  ei^rht  vears. 
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AGRICULTURAL   REPORT. 


C. — A  general  summary  shotcing  the  estimated  quantities,  number  of  acre 
and  aggregate  value  of  tlwjyrindpal  crops  of  tlie  farm  in  1867. 


ProdnctB. 

Number  of  bushels.  Number  of  acres. 

Value. 

• 

ladlan  corn 

768,  320, 000 
212,441,400 
23.  184.  000 
276, 698.  OOO 
25, 727,  000 
21,359,000 
97, 783, 000 

32. 5-20, 249 
18,321,561 
1.089,175 
10.746,416 
1,131.217 
1, 227,  826 
1, 192, 195 

$610,949, 

Wheat 

4il.7%. 

Rye 

32  499. 

OatB 

ITJ,  472, 

Barley 

22,b50. 

Bnckwhent 

23, 4fi.'\ 

Potatoes - 

By,  C'7G,  1 

Total 

1,427,512,400 

66,828,639 

494, 333 

20,020.554 

7, 000, 000 

1, 373, 314, 

.....pounds.. 

tons.. 

bales.. 

Tobacco 

Hay 

Cotton 

313, 724,  000 

26, 277, 000 

2, 450, 000 

$41,283,^ 
372, 864,  < 
220, 000,  C 

Total 

94, 343, 526 

2.007,462,5 

D. — TabiU  showing  the  average  f/ield  of  farm  products  per  acre  for  the  year  1867. 


States. 


Maine 

New  Hampshire 

Vermont 

Massachusetts . . 
Rhode  Itiland . . . 
Connecticut  .... 

New  York 

New  Jersey . . . . 
Pennsylvania. . . 

Delaware 

Maryland 

Viri^nia 

North  Carolina  . 
South  Carolina . 

Georgia 

Florida 

Alabama 

Misfiissippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia  .. 

Kentucky 

Missouri '. 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 


Busk. 
33.4 
35.5 
30.2 
35.7 

as.  7 

33 
30.4 
33.1 
32 
16.3 
28.4 
20.9 
11.6 
9.6 
13.1 
11.8 
16.2 
1.5.7 
15.6 
28.2 
26.5 
23.7 
29.7 
24.7 
27.2 
2.3.8 
29.2 
28.7 
31.4 
33.6 
30 
33.8 
38.6 
36 


• 

1 

• 

5 

• 

1 

1 

Btish. 

Bufh. 

Bush. 

Bush. 

Bush. 

10.0 

14.8 

22 

18.3 

21.9 

12.1 

14.7 

27.5 

24.5 

22.3 

15.8 

15 

30.1 

23.4 

25.4 

16 

15.6 

26.7 

22.0 

18 

16.9 

15 

27 

25 

15.5 

17.5 

14 

27.5 

2:1.2 

13 

14.5 

15 

26.2 

20 

20 

14 

13.7 

27 

21.5 

19.3 

12.5 

13.7 

30 

20 

16.3 

9.3 

7 

16.6 

23.8 

16.6 

11 

13.4 

23.2 

26 

18.8 

8 

8.5 

17 

12.3 

12.3 

6.9 

7.7 

13.3 

9 

17.5 

6.4 

5.7 

11.1 

6 

8 

8.1 

12.4 

14.3 

7.9 

8 

17 

14.3 

7.8 

7.9 

11.7 

K4 

9.5 

11.5 

13 

8 

8 
9.5 

12.5 
16.3 

14 
23.5 

24.8 

9.2 

13.2 

16.7 

15 

8.5 

10.5 

15.4 

19.5 

15 

10.5 

12.4 

21.5 

20.8 

14.8 

8.2 

10.7 

18.8 

J7 

12.8 

12.4 

16.2 

30 

21.1 

21 

11.4 

15 

30.1 

22.3 

15.2 

10.5 

14.1 

10.9 

21.1 

16.7 

11.6 

13.4 

31.1 

24 

13.5 

12.4 

17.2 

29.5 

20.9 

17.2 

12.3 

16.5 

35 

2.5.8 

15.6 

12.5 

18.8 

38 

23.6 

14.4 

12.7 

]9.4 

42 

29 

20.6 

14 

20.3 

36 

26.7 

19.7 

]5 

25.2 

39.2 

27 

5 

o 

P4 


Bush. 
86.6 
97.5 

116.9 
96 
72.5 
68 
84 

56.6 
74.4 
41.6 
71 
67 
93 
89.4 

101 

143 
72.4 
85 

101 

130.3 
94 
72.4 
69.6 
50.7 
73.9 
60.5 
7:12 
75.4 
97.5 
96 

110 

108.7 

109 
95 


Pounds. 


500 

500 

1,100 


1,266 
533 
600 
725 
500 
453 
690 
653 
500 
515 
5U0 
600 
500 
500 
500 
714 

.  6.% 
690 
552 
803 
573 
809 
667 

1,000 
650 
600 
656 
550 
434 


n 


T9tt 

1 
I 

L 
1. 
L 
L 
L 
L 
L 


Tliese  estimates,  in  comparison  with  a  similar  table  for  1866,  exhibit  marl 
changes.  New  England  shows  about  the  same  yield  of  com,  but  the  Sti 
west  of  the  Mississippi  make  a  material  increaBO,  while  Illinois,  in  consequc 
of  the  drought,  shows  a  reduction  from  31.6  to  23.8  bushels.  The  wheat  y^ 
of  the  trans-AIississippi  States  has  manifestly  declined,  while  Ohio  exhibits 
increase  of  from  4.5  to  1 1  bushels.  Indiana,  instead  of  5.9  bushels,  gives  an  avers 
of  10.5  bushels.  The  influence  of  partial  local  failures  can  readily  be  traced 
this  change  of  figures. 
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E— Table  skoxoing  the  average  cash  value  of  farm  products  per  acre  for  the  year  J  867. 


States. 


Maine 

New  Hamptbire 

Vermont 

Mamchuictti  .. 
Rhode  lolaiid  . . . 

CoDDMtJcnt 

New  York.*.... 
New  Jersey  .... 
FeDQiylTanla... 

Delaware 

UarjrIiiDd 

rirginia 

North  Carolina  . 
South  Carolina  . 

Oeorgila 

Florida 

Alibama 

MiariMippl. . . , . . 

Louisiana 

Texu 

Arkaosai 

Tenoenee 

W««t  Virginia.. 

ientn«ky 

Kinoui 

niisoii 

Indiana......  .. 

Ohio 

IDehlfan 

WliMiiiin 

ICnaeiota 

Iowa 

Kinsu 

Nebnika 


E 

o 


> 


fy 


$53  10 
55  38 
55  02 
54  Ca 
42  14 
49  50 
40  1-2 
40  71 
37  44 
16  62 
95 
7C 
12  06 

11  04 

12  57 

16  28 

12  79 

17  11 
17  16 
21  15 

20  40 

13  03 
26  43 

16  05 

17  95 
16  18 

18  98 
23  53 
30  14 
28  89 
32  10 
18  59 

21  28 
26  64 


$29  r,7 
34  liG 

43  GO 

44  % 

45  96 

46  02 
38  28 
36  12 


e> 


o 


$23  82 

23  81 

24  30 
24 
24 


64 


30 
22 


37 
13 


26  73 
10  m 

14  55 

15  2:J 
18  80 
17  38 
15  99 
22  80 

20  00 

17  95 

18  49 
17  93 
25  09 

17  79 

24  80 

22  45 

23  20 

27  37 
29  01 

21  77 

18  50 

18  16 

25  76 

19  80 


22  82 

22  50 
22  33 
19  31 
10  50 

19  43 
9  69 

10  65 
10  20 
14  33 

13  00 
12  87 
22  08 

24  00 

20  86 

17  29 
12  60 

14  88 
14  76 

18  63 

17  85 
16  63 
16  88 

22  36 

18  81 
20  66 
20  17 

23  34 

25  70 


$17  60 

22  00 

23  17 

24  03 
23  68 
23  37 
19  91 
19  71 
19  80 


12 

15 

8 


11 

77 
16 


32 

10 
25 


8  51 
8 

11 
21 
10  17 
13  91 

22  68 
18  56 

13  86 

9  54 
10  96 
10  71 

14  70 
14  74 

5  34 

16  79 
20  06 
20  65 
27  36 

17  64 
17  64 

23  12 


4; 


$20  67 
30  38 
34  16 

34  80 

35  50 
33  64 

29  40 
27  30 

27  40 

30  22 
33  02 

12  91 

13  50 
12  00 
29  02 

28  60 
28  22 
12  00 


t 

.a 


27  28 
30  00 
20  13 

29  12 
22  61 

30  80 

28  5-1 
25  74 
30  96 

28  42 
34  83 
25  25 
33  64 

29  37 
25  92 


$21  68 
22  30 

24  63 
20  52 
17  98 
15  21 
20  80 

25  66 
J8  41 
20  25 
22  56 
11  93 
15  57 


23  70 

15  83 

16  38 
25  41 
10  72 
18  37 
15  52 

17  88 
15  CO 

18  00 
22  06 

24  82 


$80  53 

78  97 
80  66 

106  56 

84  10 

74  80 

75  60 

79  80 

77  :r7 

41  CO 

78  10 
44  23 
57  66 
67  94 
62  62 

157  30 

42  71 
66  30 

122  20 
89  90 
95  88 
64  43 
56  37 
49  68 

71  68 

72  60 
71  00 
75  40 
71  17 
66  24 

101  20 

85  87 
111  18 
126  35 


o 


o 


*& 


100  00  ' 
90  00 
242  00 


291 
74 


18 
62 


72  00 

65  25 
50  00 
54  36 
86  25 

112  79 

85  00 
154  50 
150  00 
204  00 
150  00 
150  00 
125  00 
164  33 

86  80 
117  30 

53  54 
92  23 
45  84 
76  04 

66  70 
210  00 
130  00 
130  00 
150  88 
121  00 

95  48 


$14  62 
15  00 

15  36 

28  75 

29  28 
28  f'8 
20  96 
28  76 
19  37 
28  25 
22  60 
14  97 

18  09 

19  50 

28  05 
25  SO 

20  00 

21  35 

29  «2 
28  22 
37  35 
24  63 

16  01 

19  24 
18  88 
14  59 

16  28 

17  24 

20  98 
17  77 
13  10 
10  96 

9  65 

loss 


FARM  STOCKS. 

During  tlio  year  18G7  a  small  gain  appears  in  the  number  of  all  domestic 
animals,  except  slieep  and  swine,  as  follows :  An  increase  of  355,077  horses, 
33,299  mnles,  342,795  cows,  and  211,532  other  cattle,  a  decrease  of  393,477 
sheep,  and  376,276  hogs.    The  estimated  numbers  are  as  follows  : 


Jebmarr,  1867. 
Pebniary,  1868. 


Horses. 


5,401,2«3 
5, 756, 940 


Mules. 


822.386 
655, 085 


Sheep. 


30. 385, 386 
38, 991, 912 


Cows.       Other  cattle, 


8, 348, 773 
8,691,568 


11,730,952 
11,942.484 


Hogs. 


24, 693, 534 
24, 317, 358 


Prices, — The  estimates  of  prices  have  receded  as  follows :  Horses,  from  879  46 
to  $75  16 ;  mules,  from  $92  52  to  $77  61 ;  milch  cows,  from  $39  77  to  $36  78; 
other  cattle,  from  $21  55  to  $20  86;  sheep,  from  $3  37  to  $2  52;  and  swine, 
from  $5  43  to  $4  55,  The  percentage  of  loss  is  greatest  in  sheep  and  smallest 
i^  cattle,  in  the  following  order:  Sheep,  25;  mules,  15;  swine  14;  milch 
C0W8,  7 ;  horses  5 ;  oxen  and  young  cattle,  3  per  centum.  The  reduction  has 
heen  gradual  and  steady  from  the  inflation  of  1865,  and  will  probably  continue 
till  the  resumption  of  specie,  payments. 

Total  value. — The  total  estimated  value  of  live  stock  of  farms  is  $1 ,337,1 1 1,822, 
^decrease  of  $59,531,877,  resultini]:  not  from  a  diminution  of  numbers  but  a 
^depreciation  in  pnco  ;  the  gi*eatest  shrinkage  being  in  the  south — amounting  to 
«iore  than  $6,000,000  in  Mississippi,  $5,000,000  in  Texas,  5,000,000  in  Ala- 
^5^,  and  almost  $10,000,000  in  Kentucky.  Wisconsin,  Minnesota,  Iowa,  and 
Nebraska  have  made  an  increase. 

The  census  valuation  of  1860  was  $908,205,495,  equal  at  the  present  pnce  of 
gold  to  81,225,000,000  in  ciurcncy,  leaving  $112,000,000  as  the  actual  increase 
^^  the  value  of  farm  stock  in  eight  years. 
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e  skoicing  the  total  value  of  live  stock  in  the  foUoicbUj  Staien  for 
tlie  years  18G0,  18G7,  and  1808. 


Slates. 


shiro. 


JttS 

id. 


Jt^GO. 


lia. 


Una. 
Una 


Dia 


tea  and  Territories. 


$15 

iO 

10 

\2 
o 

11 
It; 

M 
.36 

:u 

5 
43 
41 
24 
42 
2-2 
CO 
12 
6\ 
53 
72 
41 
8() 
23 
17 

3 
22 

o 

1 

48 


437, 533 
924,027 
241,961) 
737, 744 
042, 044 
311,079 
8.'(),  290 
131, 093 
072, 720 
144,700 
607.  ><)3 
420,309 
130,^05 
934,405 
:  172, 734 
553, 350 
411,711 
b91,G92 
546, 940 
825, 447 
096, 977 
211,425 
382, 660 
^08, 237 
093, 673 
501,225 
fe55, 539 
384,819 
714,771 
807, 375 
642,841 
476, 293 
3:52, 450 
128,771 
586,064 


Jauiiaiy,   1607.  1  January.    l-O-'i. 


1,089,329,915 


$20,5'10,914 
J3,8:i(;,46'l 
24,044,390 
18,224,954 
2, 9J'),  r>94 
17,572,(109 

18(»,0:i9,050 
20,877,-583 

115,959,15^1 
3, 747,  (590 
19,344,407 
34,993,605 
22,9l0,7."i3 
13,515,128 
29,407,415 
4,647,086 
26,  134,6;J9 
23,530,710 
10,907,091 
38,8:)0,472 
14,892,374 
41,805,695 


50, 009, 931 
49, 972, 2.57 

115,864,023 
78, 542, 074 

130,1.37,240 
:.6, 077, 373 
52,235,126 
15,400,659 
74,(K37,735 
10,081,590 
4.360,352 
55, 000, 000 


1,396,643,699 


$19,974 
12,474 
20.418 
19,214 

.  2,8r,0 
18,099 

106,557 
25, 502 

112,118 
4,203 
18,  im 
35, 148 
20, 052 
10,093 
26, 403 
4, 190 
21,126 
16,81.5 
8,  492 
33,6(X> 
15,309 
.38, 708 
15,679 
40,491 
50, 728 

109,798 
72. 796 

123, 834 
50,084 
54,851 
16,301 
75,718 
9, 9(;2 
5,169 
60,000 


8U 

952 
502 
744 
012 
969 
709 
603 
973 
336 
573 
456 
117 
675 
484 
832 
802 
466 
563 
989 
702 
734 
619 
286 
764 
080 
351 
Oil 

9ir7 

354 
514 
311 
536 

000 


1,337,111,822 


1 

mm  the  total  number  and  value  of  each  kind  of  live  stock  in  tJie 
States  named  in  tfie  preceding  tabic  in  January ,  1868. 


i\  yalae 


Number. 


Value. 


5, 7.56, 940 

855, 685 

20,564,152 

38,111.418 

24,317,258 


$426, 931 , 267 

66, 104,809 

565,081,884 

90,381,609 

110,806,2(i6 

1.165,365,895 


CONDITION  OF  FARM  STOCK. 

losses  of  cattle  and  horses,  and  especially  of  sheep  and  hogs,  wero 
in  the  report  of  1866.  InsiifKcieut  feed,  oare,  and  shelter,  in  those 
lions  of  the  country  in  which  bams  do  not  enter  prominently  into  fann 

wor6  punished  by  the  sacrifice  of  millions  of  money  in  the  value  of 
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this  species  ct*  farm  property.     This  pecuniary  motive  for  the  exercise  of  gre 
humanity  has  not  been  ineffectual ;  a  better  'svinter  provision  for  stock  has  I 
nade  in  many  cases,  and  the  results  of  superior  care  have  been  satisfactoiy 
remunerative.     The  past  winter  has  also  been  more  favorable  to  the  healtl 
farm  animals.      The  season  has  been  long,  uniform  in  temperature,  and 
excessively  cold ;  and  these  characteristics  have  been  more  general  than  ni 
throughout  the  national  area,  which  includes  so  many  varieties  of  climate 
meteorological  conditions.    In  the  eastern  and  northern  States  hay  was  genei; 
abundant.     In  the  Ohio  valley,  between  latitude  38®  and  40®,  the  long 
severe  di-onght  diminished  the  supply  of  feed,  so  that  this  region  of  ordii 
superabundance  of  forage  was  put,  for  once,  to  a  severe  test,  and  in  some  pL 
an  actual  scarcitv  resulted. 

There  is  yet  a  lamentable  want  of  buildings  and  other  structures  for  the  o 
fort  of  farm  animals  and  economy  in  their  feed  and  management.  There  is  p 
and  sense  in  the  suggestion  of  a  correspondent  that  ^^  a  man  with  any  r^an 
Christianity  or  his  pocket  will  not  allow  his  cattle  to  range  unprotected  in  o 
fields.^'  The  necessity  for  bams,  or  efficient  shelter  of  some  description,  in 
entire  area  south  and  west  of  Pennsylvania,  demands  the  immediate  and  urj 
consideration  of  humane  and  thrifty  farmers. 

The  region  of  the  northern  Mississippi  and  Missouri  is  far  better  calculated 
grazing  and  feeding  stock  than  for  growing  cereals.  It  combines  a  heal 
climate  with  a  deep,  fine,  rich  soil,  and  a  long  summer  of  high  temperature,  | 
ing  rampant  growth  to  vegetation,  succulence,  bulk,  more  straw  than  grain,  n 
grass  than  seed,  a  better  growth  of  green  than  of  white  crops ;  and  its  capal 
ties  are  not  improved  or  its  resources  utilized  by  growing  grain  and  ignoi 
cattle. 

In  Wisconsin,  Minnesota,  Iowa,  and  to  a  great  extent  in  more  eastern  Sti 
the  only  bams,  with  few  exceptions,  are  poles  or  boards,  forming  a  skeleton  fra 
covered  with  heavy  masses  of  straw  from  the  stacks,  from  the  interior  of  wl 
nearly  all  light  and  air  are  excluded,  and  in  which  horses,  cattle,  and  sheep 
upon  their  filth,  until  the  whole  stmcture  is  a  mass  of  rotten  straw,  mold,  i 
reeking  dampness.  In  some  cases  these  rude  shelters  are  arranged  with  sc 
regard  to  cleanliness  and  healtlifulness  of  stock,  but  most  of  them  are  dai 
noisome,  and  repulsive  in  the  extreme.  The  business  of  stock  raising  wiU  ne 
be  sufficiently  extended  or  properly  remunerative  till  some  attention,  some  expei 
is  bestowed  upon  bams  and  cattle  sheds. 

In  the  south  it  is  a  little  worse,  and  only  a  little,  with  no  bams  or  shelter  wl 
ever.  In  a  good  winter,  in  the  lee  of  fodder  stacks,  the  protection  of  a  for 
or  the  drj'est  hummocks  of  a  canebrake,  the  animal  may  seek  the  range  in 
spring  in  a  medium  condition.  The  attention  of  southern  farmers  is  calle< 
the  urgent  necessity  for  a  better  provision  of  forage  for  horses  and  cattle.  ^. 
mosi  disheartening  reports  of  weakness  and  death  from  lack  of  nutrition  h 
been  received — in  some  instances  of  horses  and  mules  dropping  down  exhaui 
in  the  fun'ows.  The  millions  lost  by  such  indifference  and  inefficiency,  in 
sacrifice  of  flosh,  health,  and  ability  to  fatten,  are  scarcely  less  than  the  he 
losses  now  incurred  by  actual  disease. 

CATTLE. 

Cattle  have  been  wintered  successfully  almost  without  exception  in  the  cast 
western,  and  northwestern  States.  Some  farmers  with  short  supplies  of  foe 
turned  out  their  stock  to  spring  pastui^  in  lean  but  healthy  condition,  and  oth 
whose  animals  did  well  through  the  winter,  obliged  to  seek  for  them  an  ea 
bite,  observed  a  falling  off  in  flesh  during  a  season  of  cool  weather  and  fn 
nights. 

In  western  Maryland  their  condition  was  "  as  bad  as  in  1866-67 ;"  it  was  j 
in  many  counties  in  Virginia,  and  in  Norfolk  it  "  was  never  worse."  In  n» 
counties  of  the  more  southern  States  it  was  poor,  but,  on  the  whole,  no  wc 
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generally,  than  usual.  In  Kentucky  winter  passes  were  injured  by  the  severe 
drought  of  the  preceding  summer.  In  the  following  counties  of  Ohio  oattle  are 
reported  thin  :  Seneca,  Miami,  Jefferson,  Butler,  Harrison,  Fayette,  Washington, 
Madison,  Highland,  Coshocton,  Athens,  Hancock,  Wayne,  Ross,  Shelby,  and 
Fairfield.  Very  little  complaint  of  inferior  condition  has  come  from  States  fur- 
ther west,  and  almost  literally  nothing  of  disease  has  been  reported. 

Diseases  of  cattle. — Exemption  from  epizootics  and  all  uncommon  maladies  of 
cattle  is  distinctly  announced  in  a  largo  portion  of  the  counties  reported ;  in  the 
northern  Stat<?s  exceptions  to  this  rule  are  comparatively  rare.  The  diseases 
most  fatal  arc  pleuro-pneumonia,  Spanish  fever,  murrain,  distemper,  abortion, 
black  leg,  &c.  Starvation,  in  some  cases,  has  resulted  from  the  pernicious  prac- 
tice of  burning  the  range,  which  destroys  much  of  the  value  of  southern  vege- 
tation. In  Duval  county,  Florida,  a  disease  vulgarly  named  "  salt-sick,"  sup- 
posed to  result  from  eating  plants  growing  near  salt  water,  has  been  fatal.  In 
Baker,  Florida,  an  unknown  disease  has  destroyed  2,000  cattle  during  the  past 
year.  A  disease,  the  sjrmptoms  of  which  are  not  given,  caused  the  loss  of  15 
per  centum  of  the  cattle  of  Charlton  county,  Georgia.  A  disease  of  the  gall, 
affecting  milch  cows,  occasioned  some  loss  in  Washington,  Tennessee.  Murrains 
and  distempers,  without  defined^characteristics,  arc  reported  from  various  quarters, 
particularly  in  North  Carolina  and  South  Carolina.  While  in  some  localities 
many. herds  were  starving,  in  Tompkins,  New  York,  "a  few  died  from  over- 
feeding." The  Spanish  fever  has  been  less  severe  than  for  many  years  past ;  in 
Barton,  Greorgia,  20  cases  are  reported,  a  few  in  Newton  and  towns  in  the  same 
State, and  some  mortality  in  Missouri  and  Kansas.  Abortion  has  occasioned  loss 
of  dairy  cows  in  New  York  and  New  Jersey.  Pleuro-pneumonia  is  reported 
from  Baltimore,  Maiyland,  and  Montgomery,  York,  and  other  counties  in  Penn- 
Bjlvania;  fit)m  Hudson,  New  Jersey,  introduced  from  New  York  city.  A  cor- 
respondent thus  describes  the  disease  in  Baltimore  county  : 

The  disease  has  baffled  all  medical  skill,  and  thus  far  remedies  have  proved  unavailing^. 
It  i<  probably  pleuro-pneumoDia,  or  identical  with  it.  Heavy  losses  of  valuable  cows  have 
Uken  place  in  a  number  of  stables-:-a  loss  of  14  in  one  stable ;  in  another*  20  ;  in  another  a 
lossof  35  is  reported  out  of  38;  in  another,  a  loss  of  30  out  of  70;  in  many  other  stables 
tbe  ]ofl«es  are  in  proportion.  This  same  disease  prevailed  one  year  ago  in  this  locality,  and 
^uthon  called  *'lang:  disease,"  but  is  now  universally  conceded  to  be  pleuro-pneumonia. 
The  animal,  when  attacked,  becomes  exceedingly  sluggish  and  lovi^-spirited ;  appears  to  be 
Dot  Id  much  pain ;  refuses  food ;  the  secretion  of  miik  ceases  from  tne  day  the  animal  is 
Stacked ;  death  follows  in  from  five  to  ten  days,  the  mortality  being  almost  universal.  An 
uumal  which  is  discovered  to  be  affected  with  the  disease  should  be  at  once  removed  from 
^  herd,  as  the  disease  spreads  rapidly  by  contact. 

SHEEP. 

Sheep  have  wintered  far  more  successfully  than  in  1866-67.  The  more  marked 
exceptions  reported  aio  the  following  counties : 

Maine. — Kennebec. 

Neic  York. — Chautauqua,  Washington,  Suffolk,  and  Seneca. 

Pennsylvania. — ^Dauphin,  Erie,  Armstrong,  Susquehanna,  and  Huntingdon. 

Maryland. — Anne  Ajundel. 

Virginia. — Lee,  Gloucester,  Madison,  Tazewell,  Scott,  Patnck. 

North  Carolina. — Harnett,  Bertie,  Mecklenburg,  Guilford,  Perquimans,  Greene, 
Hertford,  Eichland. 

South  Carolina. — Columbia. 

Georgia. — Chattooga,  Merriwether,  Johnson,  Catoosa,  Morgan. 

Florida. — Levy. 

Mississippi. — Yazoo,  Amite,  Marion,  Madison. 

Louisiana. — Avoyelles,  Plaquemine. 

Texas. — Harris,  Hays,  Navarro,  Dallas,  Blanco. 

Tennessee. — Meigs,  Sevier,  Shelby,  Fayette,  Davidson. 

Kentucky. — Owsley,  Carroll,  Boone,  Rockcastle,  Anderson,  Franklin,  Homy* 

West  Virginia. — Jefferson,  Wood,  Putnam,  and  Lewis 
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Ohio, — Holmes,  Seneca,  Miami,  Jefferson,  Erie,  Butler,  Clinton,  Greanga, 
Harrison,  Washington,  Madison,  Highland,  Tuscarawas,  Coshocton,  Athena, 
Monroe,  Hancock,  Wayne,  Ross,  Perry,  Shelbv,  Muskingum,  Carroll,  and 
Fail-field. 

Indiana, — Brown,  Jefferson,  Pike,  Porter,  Peny. 

Illinois. — Crawford,  Cumberland,  Iroquois,  Lee,  Grundy,  Pope 

Missouri. — Osage,  Carter,  Phelps,  Clark. 

Iowa, — Warren,  Kossuth,  Montgomery. 

Wiscofis^in. — Columbia. 

Diseases  qf  Shecj). —Tho  losses  from  disease  have  been  greater  among  sheep 
than  cattle,  due  mainly  to  the  want  of  caie  and  feed,  and  to  some  extent  appar- 
enfly  to  constitutional  debility  induced  by  fine-wool  breeding.  Grub  in  the  head, 
liver  rot,  scab  and  foot-rot,  are  too  common  in  all  parts  of  the  country.  In  New 
York,  Ohio,  and  Texas,  disease  appears  to  be  more  prevalent  than  elsewhere; 
in  the  latter  State  scab  and  foot-rot  producing  most  of  the  loss.  In  Livingston, 
New  York,  one-eighth  of  the  total  number  are  estimated  to  be  suffering  from 
the  foot-rot.  The  Onondaga  correspondent  says,  with  some  show  of  probabihty, 
that  "  where  a  lazy  farmer's  flock  becomes  infected  they  are  sure  to  have  it 
always,  though  it  can  be  cured." 

In  Beaver,  Pennsylvania,  an  unknown  disease  has  caused  mnch  loss.  One 
man  lost  100  from  a  flock  of  330,  partly  from  grub  in  the  head,  but  mostly  from 
the  malady  referred  to,  the  animals  falling  into  a  kind  of  stupor,  post  morim 
examination  showing  the  intestines  lumpy  or  knotty.  The  flock  was  well  kept 
Another  wool-grower  lost  80  from  a  flock  of  275,  and  another  200  from  a  flock  of 
800  5  the  latter  from  scab  and  foot-rot,  probably  intensified  by  over-crowding  in 
winter. 

The  loss  in  Athens  county,  Ohio,  was  25  per  cent.  Feed  becoming  deficient 
they  were  turned  out  too  early  and  died  from  starvation  and  exposure.  In  Medina 
the  poorest  were  culled  out  and  killed  for  their  pelts,  thus  avoiding  a  greater 
loss  than  six  or  seven  per  cent.  The  loss  is  estimated  at  25  per  cent,  in  Middle- 
sex, Virginia,  from  exposure.  Texas  appears  to  have  lost  more  than  other 
States.  Not  more  than  fifty  counties  in  the  United  States  report  heavier  lofisei 
than  those  of  the  preceding  yejlr. 


* 


HORSES. 


Less  than  the  usual  amount  of  diseases  in  horses  is  reported.  The  contagious 
diseases  so  prevalent  durmg  the  war  have  disappeared  in  a  great  measure.  In  Alar 
bama  and  Tennessee  horses  and  mules  have  died  firom  '*  eating  bad  com''  brought 
down  the  river.  Glanders  is  reported  in  Allegheny  and  Washington,  Maryland; 
in  Nelson  and  Smythe,  Virginia;  in  Onslow  and  Craven,  North  Carolina;  in  Tal- 
bot, Georgia;  in  Hickman,  Tennessee;  in  Lamai*,  Texas ;  in  Avoyelles  and  Car 
roll  parishes,  Louisiana ;  in  Rockcastle,  Kentucky ;  in  Oktibbeha,  Mississippi* 

In  Gates,  North  Carolina,  a  loss  of  20  per  centum  from  blind  staggers  is 
chronicled ;  in  Onslow  and  Craven,  in  the  same  State,  heavy  losses  resulted  from 
the  same  cause;  also  in  Georgetown  district,  South  Carolina;  and  in  Emanuel, 
Benton,  and  Crawford,  Georgia,  the  same  disease  has  prevailed  to  an  alanning 
extent. 

In  Sampson,  Currituck,  and  other  counties  in  North  Carolina,  a  disease  known 
as  "sleepy  staggers''  carried  off  many  horses  and  mules  in  the  months  of 
August,  September,  and  October.  This  form  of  disease  is  common  in  the  tide- 
water counties,  and  is  evidently  induced  by  malaria.  Mules  escape  it  better 
than  horses.  Eight  or  ten  per  cent,  of  the  horses  of  the  county  have  fallen  hy 
this  disease.  Our  Craven  (N.  C.)  correspondent  states  that  staggers  among 
horses,  and  fever  and  ague  among  the  people,  have  not  prevailed  since  1855; 
until  1867;  that  they  are  apt  to  come  together  only  in  the  autumnal  months,  and 
probably  arise  from  the  same  causes.  Horses  are  more  subject  to  staggers  than 
mules,  and  nineteen-twentieths  of  those  attacked  die. 
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In  Peiquimans,  North  Carolina,  a  fatal  disease  is  described  by  local  surgeons 
as  apoplexy.     It  is  also  attributed  to  malaria. 

Lang  fever  has  occasioned  some  loss  in  Jetfereon,  York,  and  Bucks,  Pennsyl- 
Tania.  Inflammation  of  lungs  and  bowels  have  been  fatal  in  Livingston,  J^lich 
igan.  In  Westchester  county.  New  York,  "a  great  number  of  horses  were  taken 
very  suddenly  with  loss  of  appetite,  shivering,  and  swelling  in  the  throat,  which 
generally  proved  fatal  in  two  or  three  days.  The  horse  doctors  could  do  noth- 
mgforit;  some  of  them  considered  it  a  sort  of  diphtheria.  Whatever  it  was,  not 
one  taken  with  it  survived .'' 

A  very  malignant  disease,  known  as  chaibon,  said  to  have  been  of  French 
origin,  has  been  very  destructive  to  horses  and  mules  in  the  southwest.  At  least 
250  of  these  animals  perished  from  it  in  Desha  county,  Arkansas.  A  swelling 
first  appears  generally  on  the  neck  and  shoulders,  sometimes  on  the  flank,  which 
enlarges  rapidly,  attended  with  high  fever,  but  not  with  loss  of  appetite,  result- 
ing ahnost  inevitably  iii  death,  sometimes  in  12  hours,  in  some  cases  five  or  six 
days,  though  generally  only  one  or  two  days. 

In  Florida  horses  have  been  generally  healthy.  It  is  said  that  they  some- 
times "become  sanded,  by  feeding  where  the  grass  is  short,  but  are  easily  relieved 
by  physic,  if  seasonably  given.'' 

In  Arkansas,  buffalo  gnats  have  been  troublesome,  frequently  causing  death, 
by  the  animal  inhaling  large  quantities. 

A  very  fatal  disease  broke  out  among  the  cavalry  horses  of  Austin  and  San 
Antonio,  causing  a  loss  of  10  per  cent,  in  the  horses  of  that  vicinity.  It  spread 
throoffh  the  range  of  the  adjoining  counties,  and  in  Williamson  county  occa- 
fioned  a  loss  of  20  per  cent,  of  the  one  and  two  year  old  colts.  Not  more  than 
one-half  of  the  number  attacked  recovered,  and  it  was  found  that  those  surviv- 
ing would  not  live  through  the  winter.  No  remedy  has  been  found.  First,  the 
animal  droops,  then  a  hard  swelling  appeal's  between  the  fore  legs,  sometimes  as 
large  as  a  man's  head,  which  seldom  breaks,  but  in  some  cases  discharges  a  yel- 
low, bloody  liquid.  After  10  days,  if  the  animal  recovers,  the  swelling  dries  up 
and  becomes  honey-combed,  and  small  white  substances  protrude  an  eighth  of 
an  inch,  sometimes  to  the  number  of  50  on  six  inches  square. 

"Distempers,"  of  uncertified  and  probably  various  characteristics,  have  pre- 
vaQed  locally  in  many  of  the  southern  States ;  and  jaundice,  gleet,  farcy,  and 
other  diseases  have  been  noticed  to  a  limited  extent. 

noGS. 

The  losses  from  hog  cholera,  ordinarily  not  less  than  $15,000,000  per  annum, 
*^d  greater,  probably,  than  the  damage  by  all  diseases  to  any  other  kind  of  do- 
in^tic  animals,  have  been  less  the  past  year  than  for  several  previous  seasons, 
yet  80  destructive  as  to  cause  a  general  despondency  among  swine  breeders, 
^^  interrupt  the  prosperity  of  the  surest  corn-growing  sections,  and  increase  the 
<*6tof  living  to  consumers  of  ham  and  ]:)acoii.  In  every  direction,  calls  for  a 
^edy  are  made,  but  they  cannot  be  satisfactorily  met.  No  remedy  is  likely 
^^  be  found,  as  in  the  case  of  rinderpest  in  the  cattle  of  Europe ;  but  veterinary 
^ience,  if  such  a  science  exists  in  this  country,  should  do  something  in  devising 
^eans  of  prevention.  It  is  important  in  its  influence  upon  the  health  of  the 
buman  family.  It  cannot  be  possible  that  the  flesh  of  those  hogs  which  par- 
Wly  recover  is  fit  for  human  food  j  and  yet  it  goes  into  consumption  in  some 
^orm.  In  Franklin,  Kentucky,  our  reporter  says  that  '*  the  sickness  of  several 
persons,  it  is  thought,  resulted  during  the  winter  from  eating  diseased  pork  ;  no 
^eath  ensued,  and  no  investigation  w-as  made."  Our  correspondent  in  Cherokee, 
&W)rgia,  seems  to  believe,  and  the  reader  will  doubtless  agree  with  him,  that 
^omeUiing  is  the  matter  with  the  hogs  of  that  county,  when  he  says  that  "  they 
can  he  fattened,  but  have  all  through  the  meat  something  like  fish  eggs,  full  of 
^^^wuption." 

An  enumeration  of  losses  c>annot  be  attempted  in  detail.     Ten  per  cent,  of 
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tlio  CDtiru  stuck  is  uot  nnfirequent ;  many  inBtaaces  of  lusscs  of  15  or  20  i>er 
cent,  migtit  be  given ;  in  Tippah,  Miesiasippi,  and  Nelson,  Virginia,  25  per  cent. ; 
in  Calhoun,  Alabama,  one-third  ;  in  "  some  localities"  of  Martin,  Indiana,  one- 
third;  in  Ci-aig,  Virginia,  and  Morgan,  Georgia,  50  per  cent.;  in  parts  of  Chatbain, 
North  Carolina,  three-fonrtha  of  the  stoct;  in  Anderson,  Kentucky,  "1,000 
hogs,  without  inclnding  pigs ;"  in  Union  parish,  Louisiana,  the  daiua?e  vas 
"pUght — 1,000  head;"  in  Wood,  West  Virginia,  several  farmers  lost  alF, 

SUGAR  PRODUCTION  IN  LOUISIANA. 
While  cane  sugar  may  be  grown  on  any  j^ortioo  of  the  Mexican  gulf  coast, 
and  great  expectations  are  entort^ncd  of  cano  culture  in  Florida,  soatkcn 
Greorgia,  aud  parts  of  Texas,  hitherto'  the  production  of  su 
has  boon  undertaken  raiunly  within  the  limits  of  Louisiana,  ( 
of  the  Mississippi.     The  following  will  ilUistratc  the  prodor 
in  this  respect: 

Table  showing  tlie  quantiiy  of  cane  sugar  and  molasses  produeed  from  croptif 
1859,  as  reported  in  United  States  census. 


this  coantiy 
tho  alluvial  soilt 
of  thatSlal« 


States. 

Sugar. 

Molatsts. 

Hhd,.,i, 000 

lit-taeh. 

ITS 

1,G63 

1,167 

221,726 

WW 

402 

36 

198 

2 

D,099 

GaUni. 

4^39 

13,439,n* 

W.4M 

330,983 

14  963,995 

A  complete  statement  of  crop  of  sugar  and  molasses,  made  from  ootnal  can 
vaaaing,  of  every  plantation  in  Looisiana,  was  prepared  annually  for  many  y«i« 
by  P.  A.  Champonier,  including  the  name  of  eveiy  propiietor,  location  of  pUEta- 
tion,  and  the  yield  of  each.  From  these  records  the  following  results  of  tl» 
Operations  of  12  years,  from  1849  to  1860,  inclusive,  are  prepared : 


Tcnn. 

h 
i 

k 

i 

11 

i 

i 

I 
i 

1.53* 

9C1 
9)8 

1,008 

3«8 
5B0 

283 

MT,923 

33l.i-;i4 
J  49,  Kl 

11 

a28,'33 

ailS,  789,000 

iiai.iH«» 
iwian.ooo 

lUM  15,750 
SU3.«a5,000 

iKK 

1.481 

1,308 

We  have  no  means  of  ^ving,  with  approximate  accuracy,  atntements  of  tk£ 
crops  of  1S6S  and  1863,  doring  the  disturbances  of  war. 
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1864. 


Parish. 


Hhds. 


IQS 

ernard 

lomine 

Bonno  

nption 

ooTche 

harles 

ihn  iho  Baptist 
ines 


26 

361 

2,301 

426 

963 

118 

73 

43 

267 


Parish. 


Aficension 

Iberville 

Jefferson 

St.  Mary's 

Point  Coupee 

West  Baton  Ronge 
East  Baton  Rouge  . 

Total 


Hhds. 


1,285 

429 

303 

61 

4 

35 

60 


6,755 


lis  was  the  quantity  prodttccd  witLin  the  military  lines;  adding  Rapides 
h,  the  product  of  the  State  might  be  placed  at*  7,100  hogsheads, 
ital  number  of  plantations  on  which  sugar  was  made  this  season,  174 ;  in 
there  were  1,291  under  cultivation,  producing  459,419  hogsheads. 


1865. 


Parish. 


18  and  St.  Bernard 

Bmine 

Bonno  

iption 

nrche  Interior 

lion 

lie 

Km 

DM , 


Hhds. 


1,024 

4.217 

1,474 

1,391 

407 

1,639 

420 

704 

965 


Parish. 


St.  Charles 

St.  John  the  Baptist 

Rapides 

Point  Coupee 

West  Baton  Bongo. 
St.  Martin 

Total 


Hhds. 


21 

386 

795 

60 

60 

150 


13,913 


1866. 


Parish. 


18 

jrnard 

emine 

Baton  Rouge 
Katon  Rouge 

Boone 

iption 

iile 

aion 

nies 


Hhds. 


153 
1,158 
0,509 
125 
388 
4, 191 
5,999 
2, 274 
2,774 
4,802 


Parish. 


St.  John  the  Baptist 

St.  Charles 

Jefferson 

La  Fourche  Interior 

St.  Mary 

Vermillion 

St.  Martin 

Rapides 

Total 


Hhds. 


1,501 

1,529 

2,251 

3,150 

560 

75 

158 

630 


38,227 


lipmcnts  from  plantations  up  the  river  would  probably  increase  the  product 

>out  40,000  hogsheads. 

le  crop  of  1867  was  somewhat  Jjvrgcr  than  that  of  1866. 
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RELATIVE  VALUE  OF  LANDS  OF  THE  UNITED  STATES. 

In  the  schedules  of  "  Special  statistics  of  farm  resouroes  and  products,"  serxt 
to  the  Department  corps  of  statistical  correspondents,  from  which  very  complete 
returns  were  mode  on  a  number  of  important  subjects,  occurred  the  followii^g 
items : 

1.  What  is  the  average  percentage  of  increase  (or  decrease,  if  cases  of  decrea.se 
exist)  in  the  price  of  farm  lands  in  your  county  since  I860! 

2.  What  is  the  average  value  of  wild  or  unimproved  tracts  of  land  ;  and  wh^at 
is  the  character,  quality,  and  capabilities  of  such  land  ? 

The  returns  upon  these  points  wero  quite  too  extended  and  voluminoos  £!or 
elaboration  in  this  report.  A  condensation  was  published  in  several  nnmbfrs  of 
the  monthly,  and  an  epitome,  giving  some  of  the  essential  features  of  this  infor- 
mation, is  herewith  presented. 

CHiiNGE  IN  FARM   VALUES. 

In  some  sections  of  Maine  farms  have  been  thrown  upon  the  market  from  the 
scarcity  of  farm  labor,  with  high  rates  of  wages,  tending  to  divert  investments 
from  agriculture. 

It  is  noted  in  New  Hampshire  that  the  gi-owth  of  manufacturing  has  rendered 
fium  property  mcr3  valuable  in  its  immediate  vicinity,  and,  to  some  eictent,  in 
more  remote  localities,  yet  this  influence  is  partially  counterbalanced  by  the 
enlarged  demand  for  labor  in  manufacturing  towns,  which  makes  it  so  difficult 
to  be  procured  in  the  country,  discourages  the  severely  worked  farmet,  and  canses 
bim  to  sell  his  place  and  leave  his  business.  The  prices  of  agricultural  prgdnot^ 
are  sufficiently  high  to  stimulate  effort  and  pay  for  hired  labor,  but  many  ferco 
proprietors  in  New  England  are  advanced  in  age,  their  sons  having  left  thena» 
and  have  neither  the  energy  nor  inclination  to  enlarge  operations  and  increaft^ 
expenses,  hence  their  lands  are  offered  for  sale,  and  the  competition  tends  to 
reduce  prices.  The  difficulty  was  augmented  in  1865-^66  by  a  spasmodic  revival 
of  manufacturing,  which  made  a  sudden  and  heavy  draft  upon  both  agricaltnit** 
and  household  labor,  rendering  the  needed  supply  so  dear  and  difficult,  for  th^ 
time  being,  as  to  drive  many  from  the  homestead,  and  work  a  temporarj*^  reductJoU 
of  values. 

The  influence  of  the  manufactories  in  turn  enhanced  the  value  of  farm  products 
by  increasing  the  demand  for  them,  tending  to  sustain  the  otherwise  drooping" 
prices  of  real  estate.     While  these  causes  of  fluctuation  were  operating,  and  m  fl- 
measure  neutralizing  the  proper  influence  of  each,  the  alluring  west  was  con- 
stantly enticing  away  the  energetic  and  ambitious,  and  withdrawing  capital  and 
labor.     This  accounts  for  the  fact  that  in  New  Hampshire,  and  some  other  States 
of  this  section,  the  value  of  lands  has  not  appreciated  in  the  same  degree  asgoU. 
Nor  is  such  a  result  to  be  expected.     Real  estate  did  not  rise  pari  passu  with  gold, 
nor  fluctuate  with  its  quotations  in  the  market ;  neither  will  such  property  fall 
with  the  descent  of  that  representative  of  value,  though  it  will  sympathize  witl 
the  decline. 

In  Vermont  a  marked  difference  in  relative  values  is  noticed  in  favor  of  those 
counties  in  which  sheep  breeding  flourishes.  The  range  of  increase  is  from  10 
to  30  per  cent.,  the  latter  rate  representing  the  comparative  status  of  Addison, 
which  has  gained  a  reputation  throughout  the  country  for  the  skill  and  success 
of  its  breeders  of  improved  Merino  sheep.  While  the  recent  depression  in  the 
wool  interest  has  been  felt  there,  a  harvest  had  previously  been  gathered  which 
filled  the  country  \nth  comparative  plenty,  encouraged  improvement,  and  tended 
to  retafd  emigration. 

The  returns  from  Massachusetts  are  instructive.  The  largest  appreciation  is 
in  Berkshire,  50  per  cent.,  or  an  actual  increase  on  a  gold  basis,  duo  to  the  pure 
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gir  and  fine  scenery  of^that  locality,  in  connection  with  the  growth  of  a  taste 
forrnral  lifeip  the  residents  of  the  cities  of  New  England  and  New  York,  and 
a  more  general  ability  to  cultivate  it.  Tlic  improvements  resulting  have  not 
only  stimulated  prices,  hut  have  aroused  a  spirit  of  progress  which  must  result 
in  larger  production  and  more  comfortable  living.  Another  noticeable  feature 
in  the  returns  is  a  remarkable  advance  in  the  vicinity  of  towns,  arising  from  their 
rapid  growth  sinc^  1863,  a  peculiarity  which  may  be  considered  general  through- 
ont  the  States.  This  is  a  fact  to  be  regretted,  so  far  as  it  arises  less  from  legitimate 
enlargement  of  manufaxjturing  and  commercial  business  than  from  a  disposition 
to  live  at  ease,  upon  gains  too  suddenly  or  easily  made,  or  to  avoid  the  honest 
labor  of  a  producer,  and  secure  a  living  by  some  expedient  involving  little  eflbrt. 

A  wide  range  of  appreciation  in  prices  is  observed  in  Rhode  Island,  from 
7  per  cent,  in  Washington  county  to  33  in  Newport.  At  eligible  points  along 
the  bay  coast,  and  in  the  vicinity  of  Newport  and  other  towns,  very  high  prices 
have  been  paid  by  wealthy  gentlemen  for  country  seats,  or  for  amateur  or  fancy 
farming,  the  prices  being  limited  by  the  demands  of  the  seller  or  the  wealth  of 
the  pnrcbaser. 

In  Windham  county,  Connecticut,  prices  are  said  to  have  vaiied  little  in  60 
years.  Other  agricultural  districts  have  a  very  quiet  real  estate  market.  In  the 
neighborhood  of  manufacturing  villages  a  considerable  advance  is  noted,  as  is 
seen  in  every  State  in  which  manufacturing  flourishes.  The  average  for  the 
State  is  20  per  cent,  nominal  appreciation. 

The  average  increase  in  the  value  of  New  York  farms,  upon  the  basis  of 
thirty-two  counties  reported,  is  28  per  cent.  This  is  not  quite  equal  to  the  rise 
in  gold ;  no  increase  was  observed  until  gold  commanded  a  high  premium,  and 
little  if  any  decline  was  produced  by  the  tumble  of  metallic  currency  in  1866; 
nor  would  a  resumption  of  specie  payments  bring  down  farm  values  to  the  rates 
of  1860.  This  average  of  28  per  cent.,  therefore,  in  view  of  all  the  causes  affect- 
ing values  of  real  property,  may  be  estimated  to  indicate  an  actual  appreciation 
at  the  present  time  of  say  15  per  cent,  since  1860.  The  tendency  to  gather  in 
towns  is  strong  in  this  State  as  elsewhere.  It  may  be  mentioned  here  that  similar 
fects  exist  hi  Europe,  causing  at  present  in  France  much  loss  to  production,  and 
DO  little  anxiety  for  the  fcread  supply  and  the  real  welfare  of  the  whole  popula- 
tion. 

Under-draining,  stock -feeding,  and  similar  features  of  progressive  agricultural 
practice  are  mentioned,  as  causes  of  enhanced  values  in  several  counties ;  in 
Seneca  activitv  in  farm  investments  is  attributed  to  such  causes.  In  these  local- 
ities  the  hay  and  grass  crops  are  favorite  sources  of  income.  Some  farms  have 
been  very  much  improved  by  turning  off  the  little  creeks  on  the  high  lands  for 
the  purpose  of  in-igating,  and  the  low  lands  are  bettered  by  under-draining. 

Farm  valuations  in  New  Jersey  have  been  locally  affected  by  a  variety  of  cir- 
cnmstances.  Railroad  improvements  have  caused  rapid  advances,  as  in  Union, 
100  per  cent,  along  the  line,  the  county  averaging  50,  and  in  Gloucester  and 
Other  counties;  and  they  have  brought  thousands  of  acres  into  cultivation  which 
promise  large  results  in  cranbenies  and  other  fruits,  and  in  a  variety  of  vegeta- 
bles for  city  markets.  In  the  eastern  and  southern  portions  of  Hudson,  farms 
have  been  cut  np  into  villa  sites  and  sold  for  Sl,000,  $2,000,  and  even  83,000 
per  acre.  Large  tracts  in  Cumberland  and  Atlantic,  hitherto  practically  value- 
less, have  been  brought  nnder  cultivation  and  greatly  increased  in  value.  A 
general  advance  has  been  realized  in  the  vicinity  of  towns,  as  a  result  of  the 
extension  of  fruit-gi'owing  and  niai'ket-gardening. 

The  average  increase  in  Pennsylvania  may  be  placed  at  25  per  cent.  But 
two  or  three  counties  report  no  advance.  The  eastern  counties  indicate  a  greater 
^appreciation  than  the  w^stem.  Lycoming  reports  as  hifi^h  as  100  per  cent, 
advance;  Susquehanna,  Luzerne,  Lancaster,  Cumberland,  Clearfield,  Erie,  and 
tAwrence,  from  40  to  50  per  cent. ;  Wayne,  Wyoming,  Bradford,  Tioga,  Colum- 
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bia,  Union,  Berks,  Perry,  York,  Delaware,  Franklin,  Cambria,  Westmoreland, 
Somerset,  Beaver,  Armstrong,  and  Warren,  from  25  to  35  per  cent. ;  Crawford, 
Allegheny,  Dauphin,  Jimiata,  and  Bucks,  from  15  to  20  per  cent.;  McEean, 
Washington,  and  others  from  2  to  15  per  cent. 

The  improvement  in  selling  rates  of  Delaware  lands  has  been  remarkable. 
Kent  and  Sussex  counties  have  increased  fully  100  per  cent.,  in  consequence  of  the 
impetus  given  to  the  sale  of  low-priced  lands  by  the  immigration  invited  by  tli(! 
railroad  facilities  recently  obtained.  The  upward  tendency  still  continues,  and 
may  be  taken  as  an  earnest  of  what  may  be  jBxpected  in  the  more  southern 
States  within  the  next  live  years. 

Of  the  counties  of  Maryland  from  which  returns  have  been  received,  Alle- 
gheny, in  the  extreme  west,  reports  an  advance  of  50  per  cent,  in  the  value  ol 
farm  lands  as  compared  with  the  census  estimates  of  1860,  and  the  adjoining 
county  of  Washington  about  33  per  cent. ;  Baltimore  county  35  per  cent.;  Mont- 
gomery, Cecil,  and  Talbot,  about  30  per  cent. ;  Harford,  20  per  cent. ;  Kent, 
10  per  cent. ;  Queen  Anne  and  Anne  Arundel,  no  advance ;  while  St.  Marys 
shows  a  decline  of  about  25  per  cent.  Along  the  proposed  line  of  the  Metro- 
politan branch  of  the  Baltimore  and  Ohio  railroad,  in  Montgomery  county,  lands 
have  advanced  25  per  cent,  more  than  in  other  portions  of  the  county,  while  the 
rich  bottom  lairds  along  the  Potomac  have  decreased  in  value  from  the  difficulty 
in  procuring  labor  to  work  thern.  In  Queen  Anne  the  prices  are  reported  con- 
siderably lower  than  in  1864-^65. 

Two-thirds  of  the  counties  of  Virginia  report  a  decrease  in  the  value  of 
land  since  1860,  ranging  from  10  to  60  per  cent.,  and  averaging  35 ;  the  rcnaain- 
der,  with  two  or  three  exceptions,  make  the  present  price  in  currency  no  greater 
than  the  valuation  in  1860.  An  average  decrease  for  the  entire  State  may  be 
placed  at  27  per  cent.  This  makes  the  depreciation,  in  comparison  with  the 
date  of  the  last  census,  about  the  same  percentage  as  the  appreciation  which  was 
reported  in  New  York — that  is,  property  worth  8100  in  1860  is  now  valued  at 
$73  in  Virginia  and  8128  in  New  York.  Yet  this  reduction  is  more  apparent 
than  real ;  at  least  it  is  not  peimanent,  and  is  far  less  marked  to-day  than  it  was  a 
yeai'  ago.  Very  few  sales  were  made  at  prevailing  prices ;  yet  such  has  been 
the  dearth  of  money,  and  almost  everything  except  land,  that  more  frequent 
sales — apparent  sacrifices — would  have  been  better  for  the  people.  Those  who 
are  able  to  hold  their  land,  and  many  who  are  not,  refuse  to  sell  at  less  than 
former  prices ;  still  there  are  thousands  of  faims  or  uncultivated  tracts  of  land 
that  can  now  be  bought  for  less  than  their  intrinsic  worth ;  and  there  are  oppor- 
tunities at  forced  sales,  or  under  stress  of  immediate  want,  to  obtain  valuable 
property  for  a  trifling  consideration.  In  a  portion  of  Loudon,  especially  the 
Potomac  and  Loudon  valley,  and  Clarke  county  adjoining,  prices  are  already 
higher  in  consequence  of  northern  immigration  than  in  J1860 ;  and  such  will  h® 
the  result  throughout  the  State  when  farms  are  subdivided  and  occupied  by  ao 
enterprising  people. 

The  causes  ol  depreciation  assigned  arc  numerous :  first  of  all  is  the  want  of 
labor,  which  is  universally  noticed ;  the  lack  of  capital ;  the  large  amount  of  land 
offered  for  sale  to  reduce  the  size  of  farms ;  State  enactments,  forbidding  a  higher 
rate  of  interest  than  six  per  cent.,  tending  to  drive  capital  to  cities  and  out  of  the 
State ;  the  stay  law ;  neglect  of  agriculture  ;  and,  finally,  reconstruction  not  in 
accordance  with  the  judgment  or  prejudices  of  reporters.  In  many  sections  tbert) 
is  a  prevalent  disposfition  to  sell  all  surplus  area  of  fanns  above  100  to  200 
acres. 

Advance  in  price  is  noticed  in  many  counties.  In  Middlesex,  on  the  Rappsr 
hannock,  land  that/jould  have  been  purchased  two  years  ago  for  810,  will  now 
command  $30.  In  Pulaski,  in  the  southwest  part  of  the  State,  while  the  decline 
as  shown  by  the  few  sales  made,  is  60  per  cent.,  holdei-s  generally  are  not  dis 
posed  to  sell  at  less  than  foimer  rates.    This  is  the  fact  to  a  great  extent  through 
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Qt  the  State,  and  it  gives  a  wide  range  to  prices,  and  makes  an  estimate  of  an 
vera^e  a  very  difficult  undertaking.  The  prices  are  made  by  the  necessities  of 
jc  sellers. 

In  1860,  a  portion  of  the  Shenandoah  valley,  a  part  of  the  eastern  slop^  of 
le  Blue  Ridffe,  the  James  river  region,  and  some  other  sections,  were  cultivated, 
oproved,  highly  valued,  and  prosperous.  Jefferson  county  averaged  $52  per 
ere,  by  the  official  assessment,  and  probably  $80  by  real  valuation,  while  the 
i^emge  assessed  value  of  Ohio  farms  was  but  $26.  London,  with  220,266 
cres  improved,  and  75,876  unimproved,  was  valued  at  $10,508,211.  Mount- 
inous  sections,  the  upper  portion  of  the  valley  of  Virginia,  the  tide-water  region, 
Qd  the  western  slopes  of  the  Alleghanies,  were  less  valuable,  ranging  from  $5 
)  $30,  and  much  higher  with  valuable  improvements,  according  to  location  and 
11  the  various  circumstances  which  usually  affect  prices.  Farms  at  $100  per 
ere,  and  «ven  $150,  were  often  purchased,  and  the  same  prices  will  soon  be 
ached  when  losses  of  population  and  property  have  been  repaired. 

Reports  from  41  counties  in  North  Carolina  represent  a  very  general  decrease 
1  valaes  of  real  estate.  Madison  and  McDowell  report  no  dcerease  from  prices 
f  1860,  while  the  latter  shows  an  actual  increase  on  those  of  1866.  Onslow 
eports  no  decrease  on  well-improved  farms,  but  all  others  estimate  a  decline 
aiying  from  5  to  75  per  cent.,  and  even  more,  especially  at  forced  sales.  As 
^  general  rule,  small  and  improved  farms  have  decreased  less  than  large  and 
leglected  ones.  The  general  average  may  be  fairly  rated  at  about  50  per  cent. 
Hie  causes  are  variously  stated  as  war,  change  in  system  of  labor,  scarcity  of 
Qoney,  unsettled  state  of  public  affairs,  and  the  unrest  of  doubts  regarding  the 
utore. 

Returns  represent  the  decrease  of  real  estate  in  South  Carolina  to  be  from  25 
0  50  per  cent.,  making  the  average  for  the  State  about  60  per  cent.  The  causes 
ire  vaiiously  stated :  general  indebtedness,  scarcity  of  money,  want  of  reliable 
aborers,  great  loss  of  capital  in  slaves,  want  of  capital,  unsettled  condition  of 
^0  country,  general  poverty  of  the  people,  fear  of  confiscation,  and  negro 
iominion. 

Returns  to  our  circulars  from  about  50  counties  of  Georgia  show  an  average 
ledine  of  from  50  to  60  per  cent,  in  the  value  of  fann  lands,  as  compared  with 
jeegtimates  under  the  census  of  1860.  No  county  gives  an  actual  increase  j  but 
^nion,  Fulton,  and  Charlton  show  no  change  in  value  since  the  date  nanied.  A 
^  counties  report  a  very  large  decline — ^from  80  to  90  per  cent.,  but  the  major 
Portion  range  from  40  to  60  per  cent.  The  depreciation  of  these  lands  is,  of 
'o^ttse,  attributable  to  the  same  causes  which  have  similarly  affected  all  the  soutb- 
^  States,  and  the  estimated  values  are  but  nominal,  sales  being  few  at  any 
^ce,  except  when  forced. 

The  depreciation  in  Florida  is  placed  at  55  per  cent. ;  the  northern  tier  of 
'^ttntie*,  75  per  cent. ;  Liberty  and  Alachua,  50  ;  Duval,  20  ;  while  an  increase 
«  33  per  cent,  is  shown  along  the  St.  John's  river,  where  northern  settlers  have 
^^blished  themselves  and  made  improvements.  lu  a  few  counties  where  squat- 
*is "  settle  in  the  woods,  put  up  a  log  house,  clear  a  small  tract  and  plant  it  for 
^  few  years,  and  when  it  begins  to  get  poor  move  into  the  woods  again,''  there 
^  too  little  agricultural  life  to  be  affected  by  war  or  emancipation,  and  the  price 
^Hands  remains  as  in  1860. 

Alabama  has  suffered  an  average  depreciation  of  60  per  cent.  The  rate  of 
feline,  to  a  ceitain  extent,  is  varied  by  the  size  of  the  farms,  the  smaller  hold- 
Dgs  bearing  higher  prices,  sometimes  equal  to  a  difference  of  50  per  cent.  In 
Marengo  county,  the  region  of  the  "  cane-brake  "  lands,  which  are  scarcely  sur- 
a^ed  in  the  United  States  for  fertility,  ease  of  culture,  and  enduring  produc- 
veness,  the  fall  in  prices  has  been  66  per  cent. 

In  some  of  the  counties  of  Mississippi,  one  year  ago,  farm  lands  could  be  sold 
r  three-fourths  of  their  value  in  1860,  but  the  financial  distress  consequent  upon 


106  AGRICULTURAL  REPORT. 

the  fall  of  cotton  pricoR  threw  a  large  amount  of  land  upon  the  market  whidi 
must  be  disposed  of  at  forced  sale,  having  been  mortgaged  for  supplies.  Along 
the  central  tier  of  counties  the  decrease  is  75  per  cent. ;  Lauderdale,  70  to  86: 
Winston,  66  to  75  ;  Attala,  66  ;  Leake,  50 ;  Washington,  75  ;  Yazoo,  66 ;  Madi- 
son, 60  to  70  J  Hinds,  75,  with  few  sales  at  any  price.  In  Pike  county,  in  the 
south,  bordering  on  Louisiana,  fanning  lands  have  fallen  in  value  50  per  cent., 
except  those  adjacent  to  railroads,  while  in  the  adjoining  county  of  Marion  the 
decrease  is  set  down  at  75  per  cent.  The  average  depreciation  throughout  the 
State  is  65  per  cent.  . 

The  depreciation  has  been  very  great  in  Louisiana,  averaging  70  per  cent., 
and  ranging  in  the  several  parishes  from  33  to  90,  the  latter  in  Tensas  and  Con- 
oordia,  with  no  demand,  few  sales,  and  little  money  with  which  to  purchaee- 
The  desolation  is  well  shown  by  two  examples.  Our  Tensas  correspondent 
writes: 

Within  a  yeftr  two  of  the  most  valuable  estates  have  been  assessed  by  order  of  the  court, 
(the  owner  havinji^  deceased,)  and  the  value  placed  on  land,  with  every  necessary  improTe- 
ment,  was  $5  per  acre  for  the  cleared,  and  $10  per  acre  for  the  portion  in  timber.    In  1859 
about  400  acres  of  one  of  these  places  were  sola  at  $125  per  acre,  and  $18,000  in  cash  paid 
upon  it,  but  within  the  past  12  months  the  purchaser  obtained  a  release  of  the  purchase  hy 
forfeiting  this  payment.    Daring  1860,  when  the  levees  were  intact,  these  same  lands  conld 
not  have  been  purchased  for  $130  per  acre,  and  would  readily  have  commanded  that  price  a^ 
public  sale.    At  this  time  the  value  of  land  is  only  nominal,  and  commands  no  stated  price. 

Our  Rapides  correspondent  says : 

Well-improved  sugar  and  cotton  plantations  have  no  fixed  price ;  few  sales ;  no  persoxK^ 
here  able  to  buy,  nearly  all  desiring  to  sell.  Hundreds  of  thousands  of  well-improved  acro^ 
are  now  lying  idle,  there  being  no  Tabor  for  them.  The  richest  lands  (no  levees  needed)  sr^ 
nowing  up  in  weeds,  trees,  &c^  On  my  own  plantation,  where  I  have  made  over  1,00^ 
hogsheads  of  sugar,  2,500  barrels  of  molasses,  ]o,000  bushels  of  corn,  with  hay,  &.C.,  wit^ 
pastures  for  500  nead  of  homed  cattle,  large  flocks  of  sheep  and  hogs,  mares  and  colts,  ^ 
have  this  year  less  than  200  hogsheads  of  sugar  and  but  little  com ;  stock  of  cattle,  sheep^ 
hogs,  mares,  and  colts,  all  gone,  destroyed  during  the  war. 

Texas  was  less  injuriously  affected  by  the  war  than  any  other  southern  State^ 
The  decline  in  the  prices  of  real  estate  has  been  far  less  marked  than  in  section^ 
desolated  by  contending  armies,  and  preyed  upon  by  civil  and  military  authori' 
ties  demanding  forced  loans.  The  average  decline  is  about  28  per  cent. .  Anderson 
and  Victoria  counties  have  shared  deeply  the  general  depression  of  the  gulf-coast 
region,  indicating  a  loss  of  70  per  cent. ;  Dallas,  Falls,  Nacogdoches,  Goliad, 
Blanco,  De  Witt,  Colorado,  and  Lavacca,  are  placed  at  50  per  cent. ;  Collin, 
Cherokee,  Hardin,  and  others,  25  to  33 ;  Houston  and  Navarro,  25 ;  others 
somewhat  less :  Bell,  Gillespie,  Lampasas,  Burnet,  Nueces,  and  Cameron  report 
no  change,  while  Washington,  Hays,  and  Coiyell  show  an  increase  of  5  to  10  per 
cent.  In  Cameron  the  original  Mexican  grants  of  4,500  acres  having  a  river 
frontage  on  the  Rio  Grande  of  only  1,000  yards  have  been  subdivided  and  are 
held  in  lots  of  not  exceeding  10  to  15  yards  river  frontage,  \vith  a' depth  of  15 
miles.  A  person  buying  300  to  400  yards  frontage  must  purchase  from  1,500 
to  2,000  acres. 

The  average  depreciation  of  Arkansas  is  55  per  cent.  Occasionally  farms 
have  been  sold  for  the  most  insufficient  consideration,  under  compulsion  of  debt 
and  desperation,  and  forced  sales  are  often  made  at  the  creditors'  own  prices. 

Tennessee  shows  a  wide  range  of  depreciation,  from  5  or  10  per  cent,  to  50 ; 
the  average  is  about  18.  The  heaviest  decrease  is  reported  from  Davidson  and 
Henry  counties,  being  about  50  per  cent. ;  though  the  former  reports  few  sales 
at  reduced  rates,  unless  under  compulsion,  while  in  the  latter  the  decline  is 
attributed  to  "  the  dilapidated  condition  of  houses  and  fencing,  and  the  wild 
m)wths  consequent  upon  the  war,  together  with  high  taxes,''  &c.  Weakley  and 
Meigs,  40  per  cent,  decline ;  Rhea  and  Lincoln,  33 ;  Haywood,  30 ;  Hawkins, 
Monroe,  Polk,  Coffee,  Perry,  20 ;  Hickman,  16;  Bledsoe  and  Giles,  10;  Greene, 
3  to  5  J  while  Williamson,  Union,  and  McNairy  remain  at  about  the  same  figures 
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as  in  1860 ;  Montgomery  reports  2  per  cent,  increase ;  Sevier  and  Campbell,  10 
percent.;  and  Marion  from  10  to  16  per  cent.  The  ^eat  bulk  of  land  in  Rhea 
county  for  the  last  50  ye^irs  has  been  in  the  hands  of  a  few  owners,  and  it 
increases  in  prices  when  there  is  little  tax  to  be  paid,  and  decreases  when  the 
taxes  are  greater ;  hence  the  present  decline.  The  same  general  can sesj  how- 
ever, which  have  tended  to  depreciate  real  estate,  and  particularly  fai-m  lands,  in 
the  fioathern  States,  have  operated  in  Tennessee,  though  not  to  the  same  extent, 
nor  iB  it  probable  that  a  retum  to  former  values  will  i)e  so  long  delayed,  there 
being  less  necessity  to  sacrifice,  and  not  so  strong  a  disposition  to  sell  at  any 
price. 

Coming  np  from  the  seceded  States,  a  slight  nominal  appreciation  is  shown  in 
Kentucky — about  10  per  cent.  In  the  immediate  vicinity  of  Louisville  100  per 
cent,  is  claimed  ;  Kenton,  Pendleton  and  Boone,  40  to  50  per  cent. ;  Anderson, 
33;  Lewis  and  Rockcastle,  30  ;  Edmonston,  25  ;  many  others  a  slight  advance  j 
and  Hardin  25  per  cent.,  and  Spencer  15  per  cent.,  decline. 

Unlike  Virginia  and  the  other  States  in  the  soiith  in  which  the  involuntary 
kbor  8}^stem  existed,  West  Virginia  shows  an  increase  in  the  value  of  lands 
sbce  1860,  amounting  to  an  average  of  32  per  cent.  There  is  some  difference 
in  this  appreciatibn  in  different  parts  of  the  State,  the  Pan  Handle  and  Ohio 
river  counties  being  generally  above  the  average.  Hancock,  Tyler,  Webster 
and  Wood  are  placed  at  50  per  cent.  Nicholas,  Grant,  Cabell  and  Mineral  are 
the  only  counties  returned  at  rates  less  than  those  of  1860.  While  the  actual 
product  of  oil  has  been  increased  since  18G5,  wild  speculation  ha«  subsided,  and 
lands  in  this  vicinity,  except  those  known*  to  be  oil-bearing,  now  average  abont 
5  per  cent,  increase  over  prices  of  the  period  first  mentioned. 

With  but  two  exceptions,  all  the  counties  of  Ohio  making  returns  report  an 
advance  in  the  value  of  fai-m  lands  since  1860,  the  general  average  showing  an 
increase  of  from  30  to  35  per  cent.,  as  compared  with  the  last  census.  Hardin 
coanty,  in  the  interior,  and  Ottawa,  on  Lake  Erie,  report  an  increase  of  100  per 
cent.;  Lorain  and  Jefferson,  75  percent.;  Athens,  60 ;  Lucas,  Hancock,  Sandusky, 
Licking,  Tuscarawas  and  Highland,  50  ;  Wood,  Wairen,  Erie,  Columbiana,  40 ; 
Clarke,  Greene,  Medina,  Fauiield,  Wayne,  Carroll,  Holmes,  Jackson  and  Fay- 
ette, from  30  to  35  ;  Wilh'ams,  Fulton,  Henry,  Mercer,  Butler,  Ashland,  Marion, 
Union,  Geauga,  Wayne,  Starke,  Morg«in,  Vinton,  Lawrence,  Ross,  from  20  to 
25;  Logan,  Seneca,  Poilago  and  Washington,  15  per  cent. 

Indiana  shows  an  increase  in  the  value  of  lands  in  a  majority  of  the  counties 
reported,  averaging  27  per  cent.  In  some  parts  of  Brown  the  increase  has 
teeu  100,  and  in  Warren  and  White,  75  per  cent. ;  in  CanoU  and  Switzerland, 
50  per  cent,  up  to  1864,  and  since  that  date  a  decrease  of  20  and  30  per  cent. 
I^eKalb,  until  1864,  was  about  the  same  as  in  1860,  but  now  shows  an  increase 
of  25  per  cent.  Steuben,  the  northeastern  county  of  the  State,  without  railroad 
J^vantages,  makes  an  increase  of  20  per  cent.,  with  a  steady  upward  tendency. 
Howard,  Jasper,  Jennings  and  Washington,  show  no  increase. 

The  average  increase  in  tluc  value  of  farm  lands  in  the  several  counties  of 
Illinois,  as  compared  with  the  estimates  under  the  census  of  1860,  is  variously 
retnmed  by  our  coiTCSpondents  ranging  from  6  per  cent,  in  Lake  county,  on 
Uke  Michigan,  up  to  100  per  gout,  in  Ford,  DeWitt,  ^Moultrie,  llichland,  Clin- 
ton, St.  Clair,  and  Union.  In  Will,  Gnindy,  Fulton,  Christian,  Macon,  Pope, 
tlie  advance  is  70  to  75  per  cent. ;  Rock  Island,  Knox,  and  Stephenson,  60  to 
65  per  cent. ;  Winnebago,  Henry,  Warren,  IJk)uglas,  Logan,  Sangamon,  Jersey, 
%ette,  Effingham,  Cumberland,  Cook,  Wabash,  JMarion,  and  Washington,  40 
^50  per  cent.;  McHenry,  Lee,  Mercer,  McDonald,  Stark,  Morgan,  Crawford, 
Randolph,  Alexander,  and  iMassac,  30  to  35  p'T  cent. ;  IMadison.  Macoupin, 
I*nla6ki,  and  Hardin,  25  per  cent.  ;  Kane,  Bureau,  Henderson,  Woodford,  Iro- 
JJiois,  Edgar,  15  to  20  per  cent. ;  Livingston,  Adams,  and  Franklin,  10  per  cent. 
Edgar  county  makes  an  increase  of  30  per  cent,  up  to  1864,  but  since  that 
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date  a  decline  to  15  per  cent.  Moultrie  shows  a  similar  decline  since  1863, 
though  the  general  advance  since  1860  is  put  at  100  per  cent. ;  while  Richland 
reports  that  its  increase  of  100  per  cent,  has  been  made  ohiefly  since  1863.  The 
general  increase  for  the  whole  State  may  be  set  down  at  from  40  to  45  per  cent. 

Of  the  counties  of  Michigan  making  returns  to  our  circular,  but  one,  Ontona- 
gon, reports  a  decline  in  the  value  of  farm  lands,  depreciation  in  this  case  being 
attributed  to  the  great  depression  in  the  copper  mining  interest.     Bay  county 
claims  an  increase  of  300  per  cent,  j  Iosco,  Alpena  and  Gratiot,  from  200  to 
250 ;  Delta,  Leelenaw,  Cass,  Clinton,  and  Jackson,  100 ;  Kent,  66 ;  Lapcer» 
Ingham,  Bany,  Branch,  Ottawa,  and  Muskegon,  50 ;  Benien,  Van   Buren, 
Macomb,  St.  Joseph,  30  to  40 ;  Alcona,  Livingston,  Hillsdale,  and  Kalamazoo, 
15  to  25  per  cent. ;  showing  ah  average  increase  of  about  70  per  cent,  for  the 
State  since  the  estimate  of  ISoO.     Mason  county  has  been  mostly  settled  under 
the  homestead  laws  since  1862,  and  farm  lands  have  increased  from  $1  25  to  $10 
per  acre. 

On  the  basis  of  the  county  returns  received  from  Wisconsin,  the  average  increase 
of  the  value  of  fann  lands  in  the  State  since  1860  mav  be  estimated  at  from  45 
to  50  per  cent. ;  but  one  county  reporting  "no  advance"  since  that  date.  Sank 
county,  the  gi-eat  hop  district,  shows  the  liugest  increase — lands  averaging  $6  per 
acre  in  1860  being  now  held  at  $35  per  acre,  an  advance  of  nearl}'  500  percent. 
Calumet,  on  the  eastern  border  of  Winnebago  lake,  reports  an  increase  of  150 
per  cent.;  Chippewa  and  Marathon,  in  the  northern  p&rt  of  the  State,  La  Crosse, 
in  the  w^estem,  and  Green  lake  in  the  central  part,  100  per  cent. ;  Pierce,  Trem- 
peleau,  60  per  cent. ;  Claik,  Buffalo,  ^Tack'son,  Washington,  Brown,  Outagamie, 
50  per  cent.;  Ozaukee,  40  per  cent.;  Vernon,  Rock,  Lafayette,  Walworth,  Fond 
du  Lac,  30  to  35  per  cent. ;  Monroe,  Richland,  Crawford,  Greene,  Kacine,  Por- 
tage, Columbia,  and  Marquette,  20  to  25  per  cent. ;  Kenosha,  15  per  cent. ;  Win- 
nebago, 10  per  cent.,  and  St.  Croix,  5  per  cent.;  Douglas  alone  reporting  "no 
change." 

Retm-ns  from  about  25  counties  of  the  more  thickly  settled  portions  of  Min- 
nesota indicate  an  average  increase  of  at  lea^t  100  percent,  in  the  value  of  farm 
lands  in  the  surveyed  districts,  as  compared  with  the  census  of  1860.  The  ter- 
ritory embracing  nearly  the  whole  upper  half  and  a  portion  of  the  southwestern 
counties  of  the  State  has  not  yet  been  puiveyed  and  put  in  market  by  the  gov- 
ernment, and  is  uninhabited  or  settled  only  by  Indians  and  traders,  and  is  not, 
of  coui-sc,  considered  in  making  up  the  average  increase.  No  county  reports 
an  active  decrease  in  value  of  fai-ni  lanijs,  though  Morrison,  spareely  settled, 
and  Cass,  just  coming  into  market,  report  no  change  in  price  since  1860 ;  and 
Ramsey,  in  which  the  capital  of  the  State  is  located,  and  where  lands  .were 
held  very  high  at  that  date,  reports  little,  if  any,  advance.  Brown,  Nicollet, 
and  Watonwan,  claim  an  increase  of  300  per  cent.,  the  first  named  somewhat 
higher;  Wabashaw,  250  percent.;  Carlton  and  Carver,  125  to  150  per  cent.; 
Mower,  Freeborn,  and  Faribault,  100  per  cent.;  Dodge,  70  per  cent.;  Rice  and 
Washington,  50  per  cent. ;  Houston,  Winona,  Le  Sueur,  and  Scott,  25  to  33  per 
cent.,  and  several  others  ranging  from  5  to  25  per  cent. 

An  increase  of  about  75  per  cent,  in  the  value  of  farm  lands  since  the  census 
of  1860  is  indicated  in  Iowa.  Dubuque,  Story,  Calhoun,  Marion,  Delaware, 
Sac,  Montgomery,  Shelby,  Chickasaw,  Fayette,  and  Lucas  counties  fi'om  10  to 
25  per  cent. ;  in  Clarke,  Jackson,  Dcs  Moines,  Decatur,  and  Adams,  25  to  33 
per  cent. ;  Jefferson,  Black  Hawl;^  Muscatine,  Cedar,  Linn,  Clayton,  Cherokee, 
and  Wajnie,  45  to  50  per  cent. ;  in  Louisa  and  Jasper,  75  per  cent.;  in  Warren, 
Pottaw^atomie,  Allamakee,  Appanoose,  Benton,  Clinton,  Palo  Alto,  and  Mar- 
shall, 100  per  cent. ;  in  Crawford,  Audubon,  Jones,  Emmett,  and  Winnebago,  150 
per  cent. ;  in  Frpmont,  250 ;  and  Monona  as  high  as  300  per  cent.  Harrison, 
Kossuth,  Sioux,  and  other  counties  report  lands  "  rapidly  advancing.'' 

The  settled  portions  of  Nebraska  show  an  increase  in  the  value  of  farm  lands 
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of  from  150  to  175  per  cent,  sinco  1860.  Dod<^e  county  an  advance  of  400  per 
cent.;  Bart  and  Gage,  200  per  cent.;  Dixon,  Dakota,  and  Otoe,  100  per  cent.; 
Cass,  Richardson,  Pawnee,  50  per  cent. ;  Merrick,  33  per  cent.  In  a  number  oi 
counties  the  settlements  have  been  mdde  since  1860,  when  the  farms  were  bought 
at  tl  25  per  acre,  or  entered  under  the  homestead  laws.  Such  is  the  case  with 
Jefferson,  where  there  are  now  faims  held  as  high  as  $15  per  acre.  In  Hall 
conntj,  in  the  interior,  farms  of  160  acres  which  could  be  purchased  in  1860  for 
from  $300  to  S400  now  command  from  Sl,500  to  $i,000,  according  to  improve- 
mentfi  and  distance  from  railroad  stations. 

The  advance  in  price  of  farm  lands  in  the  settled  counties  of  Kansas  may  be 
fairly  estimated  at  not  less  than  150  per  cent.,  as  compared  with  the  census  values 
of  1860,  the  lowest  estimate  being  25  per  cent,  for  Nemaha,  and  the  highest  500 
per  cent  for  Marshall,  Washington,  and  Saline ;  Pottawatomie  and  Butler, 
300  per  cent,  advance ;  Marion,  200  per  cent. ;  Linn,  Johnson,  Doniphan,  Clay, 
Chase,  Osage,  and  Woodson,  100  per  cent.;  Jackson  and  Franklin,  80  to  85 
per  cent. ;  Allen,  Miami,  Wyandotte,  and  Leavenworth,  40  to  50  per  cent.  In 
Linn  county  the  location  of  the  main  trunk-line  railroad  from  the  northern  lakes 
to  the  Gulf  of  Mexico  has  advanced  the  piice  of  lands  generally  20  per  cent. 
within  a  few  months.  In  Marshall,  farm  lands  purchased  at  government  prices 
in  1860  now  sell  at  from  $5  to  S20  per  acre,  according  to  the  quantity  under 
coltiyation,  and  the  real  estate  value  of  the  county  is  claimed  to  be  at  least  five 
times  that  of  I860,  and  the  same  facts  are  true  of  Washington  and  Saline,  the 
Union  Pacific  railroad  (E.  D.)  running  for  30  miles  through  the  county. 

A  number  of  the  western  counties  of  Missouri,  including  Holt,  Jackson,  St. 
Clair,  McDonald,  Greene,  and  Texas,  near  the  southern  border,  and  Howard, 
Shelby,  and  Linn,  in  the  northeastern  portion  of  the  State,  report  no  material 
change  in  the  average  value  of  farm  lands  since  1860,  while  Montgomery  reports 
^ix  active  decline  of  20  per  cent.,  Madison  33  per  cent.,  and  Stoddai'd  a  still 
Mgher  rate  of  decrease.     Cooper,  Ray,  Osage,  DeKalb,  Callaway,  Vernon, 
Andrain,  Scotland,  Lewis,  Buchanan,  Lincoln,  and  Scott,  report  advances  rang- 
ing from  4  to  15  per  cent. ;  Gentry,  20  per  cent. ;  Christian,  Cedar,  Newton,  and 
Dallas,  25  to  30  per  cent. ;  Cass,  St.  Genevieve,  Mercer,  33  to  40  per  cent. ; 
ftke,  Mississippi,  Harrison,  Livingston,  Iron,  Chariton,  Boone,  Dade,  Lawrence, 
•nd  Nodaway,  40  to  50  per  cent. ;  Cole,  65 ;  Miller  and  Bates,  80  per  cent. ; 
ifoniteau,  St.  Louis,  Phelps,  Hickory,  Johnson,  and  Henry,  100  to  150  per 
^^t.;  and  Jefibrson  repoits  an  advance  of  400  per  cent.     From  the  several  esti- 
*xiates  of  our  reporters  there  appears  to  be  an  average  of  30  to  35  per  cent,  for  the 
^^Bnn  lands  of  the  whole  State  since  the  date  named.     Our  Jefferson  reporter 
Accounts  for  the  large  increase  of  prise  in  that  county  a&  follows : 

Onr  coxmij  is  quite  broken  and  hilly,  and  was  considered  almost  worthless  for  farmine, 
^^eragiog  about  $5  per  acre,  but  In  1863-'4  the  bills  began  to  attract  the  attention  of  fruit 
Showers,  since  which  time  prices  have  been  rapidJy  advancing. 

In  many  counties  lands  depreciated  largely  during  the  war,  but  have  been 
*Jicreasmg  in  value  since  1865.  From  that  date  they  have  generally  recovered 
^e  decline  and  made  the  advances  noted  above  the  values  of  1860.  In  this 
'^rd  our  Shelby  correspondent  says : 

Farm  lands  are  now  about  the  same  as  in  1860.  Thej  were  25  per  cent,  lower  in  1863-'64 
h^.have  advaijced  at  the  rate  indicated  since  tho  latter  date.  Good  farms  can  be  bought 
■**«  for  about  $20  per  acre. 

Another  correspondent,  in  Livingston  county,  writes  as  follows : 

^e  price  of  farm  lands  in  this  county  has  increased  about  50  per  cent  since  1860.  Facms 
*«lliDg  in  1660  at  from  $10  to  $40,  according  to  locality,  improvement,  dec,  are  now  selling 
||t  from  $J5  to  $60.  For  some  time  during  the  war  real  estate  diminished  in  value  very  much 
^w  the  prices  of  1860,  but  toward  the  close  of  the  war  it  increased  rapidly,  and  has 
^^^uiced  steadily  ever  since  until  it  has  reached  tho  present  rates,  at  which  it  seems  to  bd 
*»  •stand. 
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The  value  of  California  lands  has  increased  materially  since  1860.  Improved 
farms  will  average  almost  the  rate  at  which  they  were  then  hehl.  Amador  and 
Tuolumne  counties  aie  alone  in  reporting  a  decline,  which  is  attributed  in  part 
to  a  failure  of  either  State  or  national  laws  to  protect  improved  lands  from 
miners,  who  are  "ever  on  the  watch  to  locate  claims  upon  lands  improved  hy  the 
money  and  toil  of  the  honest  settler." 

In  Oregon  the  advance  in  pricey  varies  greatly  in  different  sections  of  the 
State.  Returns  have  not  been  full.  Multnomah,  in  the  northern  border,  chums 
an  increase  of  100  per  cent.  In  some  counties  there  has  been  little  improve- 
ment, as  in  Douglas,  to  which  settlers  were  attracted  in  1860  by  gold  mining, 
which  has  since  been  abandoned.  Lane,  in  the  same  portion  of  the  State,  reports 
an  increase  of  10  per  cent. 

Prices  of  farm  lands  in  Washington,  Now  Mexico,  and  other  TerritorieB,  are 
exceedingly  variable  and  somewhat  fluctuating,  as  the  result  of-  temporary  min- 
ing operations,  though  the  increase  is  general  and  rapid  wherever  permanent 
improvements  have  been  made. 

VALUE  OF  UNIMPROVED  LANDS. 

Unimproved  lands  in  Maine  are  obtainable  at  low  prices,  except  in  the  neigh- 
borhood of  cities,  or  in  the  most  highly  improved  farming  sections.  Timber  cut- 
ting has  left  large  bodies  of  land  partially  denuded  of  forests.  Such  tracts  in 
Cumberland  county  are  purchased  at  prices  varying  from  $1  to  $10  per  acre;  in 
Oxford  they  are  valued  at  $8  for  timber-growing.  Thinly  wooded  lots  in  Som- 
erset and  Penobscot  are  woilh  $5  per  acre,  the  growth  paying  for  the  land.  In 
the  Moosehead  lake  region,  in  Piscataquis,  rocky  lands,  to  some  extent  oulti- 
vable,  can  be  bought  for  $1  per  acre.  In  Sagadahoc,  once  a  lumbering  countVi 
forests  are  valuable,  being  worth  $5  per  acre. 

Among  the  White  Mountains  are  lands  difficult  of  access,  in  some  places 
heavily  timbered,  held  at  merely  nominal  rates.  In  the  northern  part  of  the 
State  forest  lands  yet  abound,  with  no  active  demand,  and  prices  at  a  low  ebb. 
In  accessible  locations,  in  the  central  and  southern  parts  of  the  state,  wood  and 
timber  of  all  kinds  are  valuable.  In  Sullivan  the  surface  is  rocky  and  rough, 
and  the  wildest  tiacts  command  $5  per  acre.  Hemlock  is  abundant,  yielding 
fine  returns  in  bark,  for  tanning.  An  average  for  wild  lands  in  Cheshire  is  placed 
at  $25  per  acre.  In  Hillsborough,  the  value  depends  upon  the  timber,  running 
into  very  high  figures  for  the  little  heavy  timber  remaining. 

In  Vermont,  unimproved  lands  are  highest  in  Addison  county,  a  good  section 
of  the  state,  and  a  county  famous  for  sheep  husbandry,  in  which  pasture  lands 
are  in  demand.  The  average  value  of  wild  lands  in  this  county  is  placed  at  $20; 
85  in  Essex,  S6  to  $8  in  Washington,  8  to  $15  in  Orange,  $10  in  Orleans.  Id 
some  of  the  counties  these  lands  lie  mostly  among  mountains,  with  a  rough  and 
rocky  surface,  and  are  well  timbered  with  hemlock  and  spruce.  The  opening  of 
railroad  facilities,  and  the  establishing  of  lumber  companies,  have  doubled  the 
value  of  timber  lands  in  many  places.  Spruce,  basswood,  birch,  cherry,  whit* 
ash,  butternut,  and  other  species  are  used  for  lumber. 

Some  unimproved  lands  in  Worcester  county,  Massachusetts,  are  reported  a* 
the  low  price  of  $6  per  acre.  Wood  lands  in  I3anistal>le  may  be  found  at85 
per  acre.  In  Hampden,  rocky  and  swampy  lands,  with  a  sparse  growth  of  wood, 
are  worth  $5.  In  Bristol  are  swamps  which  are  rising  in  popular  estimation. 
and  are  regarded,  when  reclaimed,  as  the  most  valuable  grass  lands  in  that  r®* 

fion.  In  Sufiblk  are  salt  marshes  worth,  when  ditche<l  and  made  available  i^ 
ay,  $50  per  acre.  Swamps  in  Middlesex,  susceptible  (^f  drainage,  are  made  to 
yield  large  crops  of  Indian  com,  potatoes,  oats,  or  grass.  Different  classes  of 
unimproved  lands  are  thus  estimated :  Woodlands,  cleared,  $16  per  acrej  swamp 
lands,  capable  of  drainage,  $30  j  peat  meadow,  $75.     These  prices  are  greats 
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tJian  those  of  Barnstable,  Bristol,  and  Hampden,  by  reason  of  proximity  to 
ILiOwell,  and  a  circle  of  smaller  manufacturing  towns.     In  Berkshire,  the  best 

Slime  hemlock  and  chestnut  growth  are  valued  at  $250  per  acre  ]  lands  less 
ensely  timbered,'  at  $50  to  $75 ;  in  less  accessible  districts,  among  the  moont- 
ains,  the  best  wood  lands,  at  $100 ;  an  average  of  $100  per  acre  for  timber  lands. 
TVhen  divested  of  timber,  the  roughest  and  most  rocky  tracts  are  scarcely  worth 
iDore  than  $5  per  acre.     The  planting  of  the  locust  is  recommended  as  a  profit- 
able disposition  of  such  lands. 

There  is  necessarily  but  little  unimproved  land  in  Rhode  Island.  In  the  south- 
cm  part  of  the  State  are  swamp  or  bog  lands,  that  can  be  obtained  at  $10  per 
acre.  There  aUk  rough  lands  in  Kent  of  little  value  but  for  wood,  worth  $15 
per  acre.  There  is  a  little  rocky  or  swampy  land  in  Bristol,  and  some  woodland, 
nearly  all  of  which  is  pastured.     No  wild  lands  are  reported  in  Newport. 

A  very  small  extent  of  swamp  or  peat  land  is  found  in  Hartford  county, 
Connecticut.  Its  value  is  from  $15  to  $40  per  acre.  Small  tracts  of  wood- 
land sell  for  $25  to  $150  per  acre.  A  larger  area  of  uncultivated  land  is  found 
m  Windham  county,  partly  wooded,  of  some  value  for  pasturage,  worth,  on  an 
average,  $18,  In  Litchfield  are  rough  pasture  lands  of  low  value,  and  wood- 
land valued  at  $20  to  $50,  according  to  the  growth. 

An  average  of  $32  per  acre  is  the  estfmated  value  of  the  wild  lands  of  New 
lorL  In  some  cases  they  are  more  valuable  than  cultivated  lands;  in  the 
mcmntains  of  the  Adirondack  region,  and  other  mountainous  localities,  tracts  are 
fonnd  at  low  prices.  In  the  more  populous  sections  unimproved  lands,  with  the 
exception  of  wood  and  timber  preserves  necessary  to  each  farm,  are  either  very 
liiUy  or  swampy.  In  the  northern  part  of  Oneida  the  north  woods,  a  wild  tract 
of  sprnce  with  a  very  poor  soil,  is  worth  but  $5  per  acre.  In  the  Catskill  monn- 
tains,  land  valued  only  for  bark  and  timber  is  held  at  the  same  rate.  As  near 
New  York  city  as  Dutchess  county  arc  mountain  lands  valued  at  only  $10  to  $20 
per  acre.  There  is  a  wild  tract  in  Herkimer,  containing  about  100,000  acre0| 
worth  from  50  cents  to  $5  per  acre,  very  hilly,  full  of  lakes,  and  w^ooded  with 
hemlock  and  spruce— a  great  resort  for  hunters  and  fishermen  in  the  proper  sea- 
sons. In  Suffolk,  (on  Long  Island,)  is  a  large  tract  which  produces  quantities 
of  cord- wood,  100,000  cords  having  been  shipped  from  a  single  town  (Brook- 
Uven)  in  a  single  year,  estimated  at  $8  per  acre.  In  Washington  county  unim- 
proved lands  are  valued  at  $3  per  acre.  Woodlands,  in  counties  supplied  only 
with  wood  lots  reserved  upon  fanns,  are  often  the  most  valuable  portions  of 
hrmSj  as  in  Livingston  and  other  counties.  In  Monroe  such  lands  are  worth 
from  $60  to  $200  per  acre. 

The  value  of  wild  or  unimproved  lands  of  the  State  of  New  Jersey  varies 
from  $1  to  $300,  according  to  location,  quality,  and  resources.     In  Essex  and 
Hudson  counties  there  are  many  thousands  of  acres  of  salt  meadow  and  swamp 
lands,  which,  when  reclaimed,  must  become  immensely  valuable  for  gardening 
pm^ses,  from  their  proximity  to  Now  York  and  the  great  depth  of  rich  alluvial 
matter  deposited  upon  them.     A  systematic  drainage  of  these  flats  is  now  in 
progress,  with  prospect  of  complete  success,  at  an  estimated  expense  of  abont 
110  per  acre.     In  Ocean  county  the  average  value  is  $15  per  acre,  but  poor 
tracts  may  be  bought  at  fi-om  $1  to  $5  per  acre  ;  large  tracts  of  swampy  or  bog 
lands  are  adapted  to  the  growth  of  cranberries,  which  are  extensively  cultivated 
in  this  county.     In  Monmoudi  unimproved  lands  run  from  $5  to  $300,  the  latter 
for  very  superior  timber.     Burlington  county  gives  an  average  of  $6  to  $10  per 
acre,  pine  lands  and  white  cedar  swamp,  light  sand  and  black  peaty  soil ;  the 
former  growing  blackberries  and  strawbenies  admirably,  and  the  latter,  cran- 
berries, which  are  native  to  the  soil.     In  Camden  and  Gloucester,  $15  to  $20  ; 
in  Cumberland,  Cape  May,  and  Atlantic  the  price  varies  from  $1  to  $10  per  acre. 
The  value  of  unimproved  or  wild  lands  in  Pennsylvania  is  returned  at  prices 
CBDging  from  $2  to  $45,  varying  according  to  location  and  timber  and  miner^ 
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resources,  averaging  from  $10  to  $12  in  the  State.  In  Berks  coanly  nearly  one- 
fourth  of  the  surface  is  hilly  and  timbered,  and  is  valued  at  $45  per  acre  for  the 
timber.  York  county  gives  an  average  of  $30 ;  Bradford,  Perry,  Crawford,  Brie, 
Lawrence,  $20  j  Susquehanna,  Wayne,  Tioga,  Dauphin,  Clearfield,  AmiBtrong, 
Green,  Elk,  and  Warren,  $10  to  $15 ;  Franklin  as  low  as  $2.  Much  of  the 
wild  land  is  mount-ainous,  and  valuable  only  for  the  mineral  deposits  or  growing 
timber,  while  portions  are  susceptible  of  the  highest  cultivation  and  improve- 
ment, or  adapted  to  grazing  and  dairy  purposes. 

In  Newcastle  county,  Delaware,  there  are  little  or  no  wild  or  unimproved  lands. 
In  Kent  the  average  price  of  such  lands  is  given  at  $20  per  acre,  the  low  swamp 
lands  at  $10,  while  in  Sussex  the  average  is  placed  at  $10.  A^arge  portion  of 
these  lands  is  capable  of  high  cultivation,  and  is  now  being  rapidly  improved. 

The  average  price  of  wild  or  unimproved  lands  in  the  several  counties  of  Mary- 
land ranges  from  $1  to  $65  per  acre,  according  to  location,  resources,  &c.  In 
Washington  county  the  waste  lands  are  chiefly  in  the  mountains.  In  Mont- 
gomery the  average  is  fi'om  $10  to  $20,  with  little  inclination  to  sell;  the  lands 
are  principally  old  fields,  grown  up  in  pine  and  sedge,  but  with  a  liberal  appli- 
cation of  fertilizers  and  labor  are  susceptible  of  high  cultivation.  Baltimore 
county  contains  a  large  area  of  unimproved  lands,  part  forest,  heavily  timbered, 
part  worn  out  fields,  but  contiguity  to  the  metropolis  of  the  State  is  increasing 
their  market  value,  and  they  are  now  selling  at  an  average  of  $65  per  acre.  The 
unimproved  land  in  Harford  is  chiefly  wooded,  and  the  average  value  is  given  at 
$40  per  acre.  Sedge  fields  may  be  purchased  at  about  the  same  figure.  Cecil 
reports  an  average  of  from  $10  to  $30,  and  Kent,  $10  per  acre,  most  of  the 
latter  being  low,  wet  lands,  studded  in  many  instances  with  scrubby  timber,  bnt 
clearing  and  draining  would  render  most  of  them  valuable.  In  Queen  Anne  the 
average  value  is  from  $15  to  $30.  In  Talbot  the  unimproved  land  has  good  red 
day  subsoil  and  sandy  loam,  easily  improved,  worth  now  an  average  of  $20  per 
acre.  Anne  Arundel  reports  an  average  of  $35  per  acre  for  such  lands,  being 
susceptible  of  improvement  and  capable  of  producing  fruits  and  a  good  quality 
of  tobacco.  In  St.  Mary's  this  class  of  land  is  chiefly  timbered  with  a  light 
growth  of  pine,  sometimes  oak  and  chestnut,  and  worth,  remote  from  navigation, 
$10  per  acie,  and  $20  near  the  water. 

Such  has  been  the  waste  of  war  in  Virginia  that  "unimproved"  lands  have 
encroached  upon  cultivated  areas  until  nearly  all  the  State  is  "  wild''  land.  The 
tracts  in  original  forest,  or  thrown  out  of  cultivation  and  covered  with  new  forest 
growths,  will  be  included  in  this  branch  of  the  subject.  In  Patrick  and  other 
south  western  counties  the  price  is  quoted  at  $1 ;  in  Canoll,  50  cents ;  in  Nelson, 
25  cents;  in  Botetourt,  $1  to  $3;  in  Tazewell,  $2  50  ]  in  Highland,  $2  75;  in 
Glarke,  $3  to  $6 ;  in  Washington,  $2  to  $3;  in  Buckingham,  $2  to  $5;  in  King 
Greorge,  $4  to  $10 ;  in  Stafford,  King  William,  Noriblk,  and  Craig,  $5 ;  in  York 
and  Middlesex,  $6 ;  in  Lancaster,  $5  to  $25  ;  in  Smyth,  $10  to  $25.  This  shows 
the  range  of  reports.  In  the  tide-water  counties  prices  range  from  $5  to  $15  for 
wild  lands,  except  on  navigable  water,  where  the  value  depends  on  the  amount 
of  Wood  and  timber,  sometimes  reaching  $50.  Qood  lands  at  $1  per  acre  are 
fonnd  in  Patrick.  Goal  lands,  four  miles  &om  the  railroad,  in  Montgomery,  can 
be  bought  for  $3  to  $5  per  acre,  and  for  $1  to  $2,  ten  miles  from  tne  railroad. 
In  Wythe  wild  lands  are  "  almost  valueless,  except  in  the  neighborhood  of  iron 
works,''  one  of  a  class  of  facts  everywhere  appearing  in  Virginia,  which  illustrate 
the  creation  of  values  in  all  of  a  group  of  products  by  utilizing  one  of  them. 
In  Tazewell  are  tracts  of  thousands  of  acres,  some  of  them  at  lower  prices  than 
government  lands.  On  these  mountain  slopes  and  in  valleys  the  pasturage  is 
unsurpassed  in  the  country,  and  much  of  it  is  excellent  land  for  tobacco,  grapes, 
and  frait.  Among  the  mountains  are  also  rough  and  rocky  areas,  of  little  value 
except  for  minerals,  in  which  this  county  is  peculiarly  rich.  In  King  William, 
on  the  Pamunkey  and  Mattapony,  are  rich  Ifuids,  subject  to  overflow,  obtainable 
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at  15  per  acre.  The  wild  lands  of  the  Blue  Ridge  are  exceedingly  desirable  for 
their  climate,  soil,  and  location  with  reference  to  markets.  They  can  now  be 
obtuned  for  one-fourth  to  one-half  the  price  of  improved  farms.  The  growths 
are  oaks  of  several  varieties,  chestnut,  hickory,  dogwood,  poplar,  &c. 

Three  classes  of  wild  lands  are  found  in  North  Carolina :  first,  Lands  exhausted, 
abandoned,  and  grown  up  to  bushes ;  second,  vii^gin  uplands,  generally  well 
timbered ;  and  third,  low  or  swamp  lands,  often  well  timbered.  The  first,  once 
fertile^  can  again  be  restored  in  time  and  by  good  management.  The  second 
and  third  can  be  had  at  prices  varying  from  50  cents  to  $10  per  acre ;  the  first 
at  even  lower  rates.  Pitch  and  turpentine  lands  abound  in  Duplin,  Lincoln, 
Gabarras,  Hertford,  Sampson,  Onslow,  and  Moore  counties,  and  can  be  had  for 
from  $2  to  $5,  according  to  quality  and  facilities  for  working  and  marketing. 

In  South  Carolina  very  low  prices  prevail  for  lands  of  various  character :  in 
Georgetown  district,  50  cents  to  $1  for  poor  pine  lands;  in  Abbeville,  poor 
ridges  and  abandoned  fields,  $2;  in  Sumpter,  sandy  with  clay  subsoil,  50  cents; 
in  Richland,  $1  to  $5 ;  in  Marion,  cypress  and  oak  growth,  $2 ;  in  Barnwell, 
sometimes  yielding  600  bushels  sweet  potatoes  with  good  tillage,  $2.  Gold  is 
foond  on  wild  land  in  Spartansburg ;  lead  in  the  same  county ;  copper  and  silver 
in  Pickens,  very  fine  ochre  in  Abbeville,  and  immense  beds  of  kaolin  and  supe 
nor  buhrstone  and  marl  in  Barnwell  and  other  districts. 

In  Georgia  the  lands  classed  under  the  head  of  wild  or  unimproved  lands 
embraced  about  one-fourth  the  area  of  the  whole  State  in  1860,  the  figures  at 
that  time  being :  improved  lands  in  farms,  6,062,758  acres ;  unimproved,  in 
krmsj  18,587,732  acres;  wild  or  waste  areas,  (including  water,  &c.,)  not  in 
ianns,  10,461,510  acres.  The  proportion  of  cultivated  lands  is  smaller  now  than 
in  1860,  and  the  estimated  values  given  by  our  correspondents  range  from  25 
cents  to  $15  per  acre,  according  to  location  and  resources.  In  Union,  Murray, 
Chattooga,  Gordon,  Polk,  Campbell,  Cherokee,  Jefferson,  Johnson,  Greene, 
Hoigan,  Carroll,  Heard,  Taylor,  Carlton,  Schley,  and  Church,  embracing  all  the 
nmge  of  temperature  and  varieties  of  soil  in  the  State,  these  wild  lands  may  be 
porchased  at  firom  25  cents  to  $1  per  acre ;  while  in  Floyd,  Cobb,  Milton,  For- 
syth, Columbia,  Warren,  Hancock,  Newton,  Butler,  Houston,  Crawford,  Stewart, 
ttd  other  counties  the  average  value  ranges  from  91  75  to  $5,  generally  averaging 
something  over  $2,  In  many  sections  these  lands  are  mountainous  and  covered 
vith  a  heavy  growth  of  timber,  and  the  soil,  when  cleared  and  cultivated,  capa- 
ble of  yieliling  good  crops  of  com,  the  small  grains,  potatoes,  &c.,  and  are  well 
adapted  to  fruit-growing  -,  while  in  others  the  lands  are  fiat  and  swampy— of 
Sttle  value  but  for  the  timber ;  but  the  larger  proportion  comprise  lands  suscep 
^ble  of  high  cultivation  and  capable  of  growing  remunerative  crops. 

There  is  a  large  area  of  wild  or  unimproved  land  in  Florida^  held  at  figures 
^aiying  from  10  cents  to  $8,  averaging  from  $1  to  $2  per  acre.  In  Jackson  the 
^proved  lands  are  claimed  to  be  better  than  the  nominally  improved,  and 
i&aj  be  purchased  at  from  $1  to  $2  per  acre.  In  Liberty  the  average  value  is 
given  as  low  as  10  cent« — land  low,  sandy  hummock,  capable  of  producing 
<^ran^,  sugar-cane,  com,  potatoes,  rice,  and  long  cotton ;  Leon,  (I  50  per  acre— 
<lQality  mediiun,  fan:  while  fresh,  easily  cleared  and  cultivated ;  Baker  county, 
^1  W  per  acre^ — very  productive  for  cotton,  sugar-cane,  potatoes,  vegetables,  &c. 
Duval  county,  average  50  cents  per  acre.  In  Alachua  nearly  all  the  wild  lands 
^  owBed  by  the  State,  the  general  government,  or  railroad  companies.  State 
l^ds  are  held  at  from  50  cents  to  $8,  mostly  the  former;  United  States  lands 
^  only  in  the  market  as  homesteads ;  and  railroad  lands  vary  in  price  from  $1 
to  $2  50.  The  land  is  principally  '*  pine  barren,"  considerable  heavy  pitch-pine 
interspersed  with  cypress  swamps,  and  in  sections  hummock,  the  latter  being  very 
rich.  The  greater  part  of  the  land,  however,  is  valuable  only  for  timber  and 
turpentine.  In  Levy  the  land  is  chiefly  timber,  and  valued  according  to  its  loca- 
tion. A  portion  of  this  land  is  comparatively  worthless,  consisting  of  sand-hills 
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and  scnib  lands  covered  with  brush  and  filled  with  a  vaiiety  of  wild  animals. 
Thei'c  is  plenty  of  government  land  upon  which  to  settle,  some  of  it  the  best 
hummock  land,  capable  of  yielding  an  average  crop  of  40  bushels  of  comj 
prices  from  $1  to  $5.  Manatee  county  also  has  considerable  hummock  lands  of 
first-rate  quality,  underlaid  with  marl,  worth  from  $5  to  $10  per  acre.  The  tim- 
ber of  the  hummock  consists  of  live  oak,  hickor}^,  red  cedar,  bog,  &c.,  while  the 
pine  is  the  tmi)entine  or  long  pine. 

The  average  price  of  unimproved  lands  in  Alabama  may  be  stated  at  SI  75, 
the  range  being  from  12  cents  to  $5,  including  a  variety  in  quality  and  natural 
capabilities.  In  Macon,  Conecuh,  Butler,  Chambers,  Morgan,  Tuscaloosa,  and 
some  other  counties  the  general  character  of  such  lands  is  poor — ^pine  forests, 
with  a  thin  soil,  covering  large  areas.  In  some  sections  of  the  State  the  uncul- 
tivated lands  are  heavily  timbered  with  pine,  oak,  hickory,  poplar,  walnut,  mul- 
berr}^,  &c.  They  are  generally  attached  to  plantations,  and  are  used  as  summer 
ranges  for  cattle  and  hogs.  With  a  proper  system  of  culture  and  an  industrions, 
energetic  population  a  large  propoi-tion  of  the  now  unimproved  lands  T*ill  be 
reclaimed  and  prove  of  great  value. 

Half  of  the  land  of  Mississippi  is  not  included  in  farms,  and  only  onc-thiid 
of  the  area  in  fanns  has  ever  been  at  one  time  under  improvement.  In  the  best 
cotton  districts  cultivated  lands  have  been  comparatively  high,  but  few  were  ever 
held  at  their  intrinsic  value,  on  account  of  the  extent  of  the  unoccupied  area  in 
the  southwest.  In  the  southeastern  portion  of  the  State,  between  the  capital, 
Jackson,  and  ]\f obile,  in  Alabama,  the  population  is  sparse  j  the  land  mostly 
unentered ;  the  soil  sandy,  with  a  small  extent  of  rich  creek  bottoms,  the  price 
of  unimproved  tracts  varying  fi'om  12  cents  to  $1  per  acre.  The  growth  is  com- 
posed of  oaks,  hickory,  gum,  cypress,  and  long-leafed  pine,  the  latter  predomi- 
nating, of  great  height  and  size,  of  industrial  importance  in  connection  with  tor- 
pentine-making  and  lumbering.  The  soil,  like  other  sandy  loams,  is  easily 
worked,  and  productive  for  a  few  j'ears,  becoming  exhausted  with  constant  crop- 
ping and  no  fertilizing.  A  bale  of  cotton  per  acre  has  been  obtained  upon  snch 
soil.  Sweet  potatoes,  in  unlimited  quantities,  aie  easily  produced,  and  might 
prove  a  source  of  large  revenue  under  the  new  mode  of  slicing  and  drying  for 
distant  markets.  The  castor-oil  bean  grows  finely  here,  and  might  be  made  a 
source  of  profit  and  improvement  to  the  soil.  Peaches*  are  a  sure  and  abundant 
crop,  beginning  to  bear  in  three  years  from  seed ;  and  wool-growing  wiU  prove 
remunerative  and  a  valuable  auxiliary  to  tillage  farming,  wild  grasses  every- 
where ^bounding,  succulent  and  rank  in  growth  by  the  middle  of  Febmaiy. 
The  water  is  excellent  and  the  climate  healthy.  All  that  is  needed  to  start  this 
region  upon  a  career  of  prosperity  is  a  railroad  to  the  Gulf  coast  from  some  point 
on  the  Mississippi  Central.  With  such  a  road,  land  now  a  drug  at  12^  cents  per 
acre  would  be  greedily  taken  at  $1,  and  eventually,  with  improvements,  would 
be  cheap  at  $20.  Similar  lands,  though  generally  better,  on  the  line  of  the  New 
Orleans,  Jackson  and  Great  Northern  road,  west  of  Pearl  river,  are  now  obtain- 
able at  $5  to  $10  or  $20  near  stations,  and  are  bargains  at  those  prices.  In  the 
northern  part  of  the  State  unimproved  tracts  average  about  $1  per  acre ;  in  Hinds 
county,  $2  50  j  in  Madison,  $2  -,  in  Washington,  on  the  river,  fine  Mississippi 
bottoms,  perhaps  unsurpassed  in  the  world,  $5  per  acre.  On  the  line  of  the 
Mobile  and  Ohio  railroad  $2  60  is  a  common  price.  In  De  Soto  are  some  60 
sections  of  "Mississippi  bottom"  at  $4  or  less  per  acre. 

Under  the  hqavy  depreciation  of  plantations  in  Louisiana  the  market  valne  of 
wild  and  unimproved  lands  must  be  but  nominal,  and  our  eorrespondents  estimate 
them  at  from  **  but  little  value"  to  $3  per  acre,  according  to  location  and  resources. 
These  lands  are  varied  in  chai'acter  and  quality,  from  light  sandy  loam  on  upland 
to  heavily-timbered  bottoms  and  cypress  swamps,  the  alluvial  or  red  lands  being 
the  richest  kind  when  protected  from  overflow,  and  the  light  soil  susceptible  of 
thorough  cultivation  and  capable  of  producing  good  crops  of  com  and  cotton. 
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"Wild  or  unimproved  lands  in  Texas  range  in  prico  from  12J  cents  to  SIO  per 
acre,  and  embi'ac^  a  very  large  proportion  of  the  total  area  of  the  State,  less  tlian 
two  per  cent,  being  under  cultivation  in  1860,  tlie   census  figures  standing: 
unproved  lands  in  farms,  2,650,781  acres  j  unimproved  land  in  fai'ms.  22,693,247 
aaes;   wild  or  waste  areas,  (including  water  areas,  &cc.,)  126,541,412  acres. 
These  lands,  when  owned  by  the  State,  may  be  bad  for  the  prico  of  the  certifi- 
cate issued  from  th©  land  of&co  at  Austin.    Where  lands  are  held  by  indi\4duals 
under  Spanish  or  Mexican  grants  they  may  be  bought  in  lai'ge  tracts  as  low  as 
12 J  cents  per  acre,  while  small  tracts  held  under  patents  from  the  State  arc  hold 
at  50  cents  to  $1  per  acre. 

Homesteads  and  other  government  lands  in  Arkansas  are  to  be  had  in  nearly 
all  parts  of  the  State — ^hilly,  heavily  timbered  lands  in  Montgomery  at  $1  25-, 
Madison,  at  $3  ]  Benton,  table-lands  of  Ozark  mountains,  $3  to  $5,  suitable  for 
cereals  and  fruits ;  Johnson,  lands  held  by  speculators  at  $5  to  $8  for  river  lands, 
and.lS  to  $5  for  uplands ;  and  State  lands  at  50  to  75  cents — the  same  held  by 
q>ecal«tor8  at  $1  to  $3,  and,  if  good  farm  lands,  $3  to  $5  ;  Sebastian,  river  lands 
t^  to  115  and  uplands  $2  50  to  $5 ;  Union,  various  soils,  at  75  cents ;  St.  Fran* 
6bj  il  25,  capable  of  producing  400  pounds  of  cotton,  36  bushels  of  com,  or 
20  bushels  of  wheat  or  oats ;  Mississippi  rice  lands,  annually  overflowed  and 
leqairin^  levees,  at  50  cents  ^  Monroe,  good  black  loam,  at  50  cents  to  $10; 
Pnirie,  hill  or  upland  for  75  cents  and  bottom  lands  for  $1,  yielding  35  bushels 
com  and  20  bushels  wheat.  In  Drew,  farms  will  produce  200  to  300  pounds 
ginned  cotton,  15  to  25  bushels  corn,  and  150  to  250  bushels  sweet  potatoes, 
without  manuring.  In  Clark,  at  forced  sale,  a  section  (640  acres)  sold  for  $15, 
and  A  quarter  (160^«Gres)  for  $5. 

Wild  lands  in  Tennessee  are  quoted  at  six  cents  per  acre  and  upwards,  accord- 
ing to  location,  quality,  and  capabilities.  Much  of  this  land  in  the  eastern 
ooonties  is  hilly  or  mountainous,  furnishing  good  summer  pasturage,  with  abund- 
uitand  valuable  timber,  and  capable  of  producing  good  crops  of  com  and  other 
prodoctfl.  Tracts  can  be  procured  at  $1  or  loss  in  Greene,  Sevier,  Monroe,  Polk, 
Bhea,  Bledsoe,  Marion,  Coffee,  Lincoln,  Giles,  Montgomery,  Stewart,  Dickson, 
Hickman,  Perry,  and  all  mountainous  counties.  The  highest  price  reported  for 
wild  lands  is  $15  per  acre  in  a  portion  of  Weakley  county.  Among  these  low- 
pneed  lands  are  those  with  a  ^'  red  sandy  loam,  rich  and  strong,"  tracts  of  '*  second 
bottom,  upland,  ridge,  and  mountain  land  well  timbered,  with  good  water,  healthy, 
prodnoing  com  and  wheat,  and  excellent  for  fruits  and  tobacco  f  soils  where 
^'foiits,  especially  peaches,  grow  to  perfection/'  and  localities  with  ''  bottoms 
fevel  and  exceedinffly  fertile,  upland,  rolling,  and  tolerably  productive."  There 
ftre  higher-priced  lands  of  gr^  fertility,  as  in  Haywood,  at  $3  to  $8 }  ^^  the 
greater  portion  in  the  Hatchie  and  Forked  Deer  river  bottoms  subject  to  over- 
flow, and  thus  unfit  for  farming  purposes,  yet  abounding  in  the  finest  oak  and 
<7pit88  timber,  and,  with  levees,  capable  of  becoming  the  finest  farm  lands." 

The  estimated  value  of  unimproved  lands  in  Kentucky  varies  from  $1  per 
Acre  np  to  the  price  of  improved  lands  in  the  several  counties ;  Rockcastle  and 
Pulaski  are  the  only  counties  reporting  as  low  as  $1  per  acre,  the  land  in  the 
fonner  being  "  poor,  hilly,  and  heavy,"  and  in  the  latter  "  varying  from  poor  freestone 
plateaas  to  rich,  north  slopes  and  hollows  in  limestone,  suited  to  fruit  culture." 
I^wis,  Lincoln,  Butler,  Christian,  and  Graves,  report  from  $2  per  acre  upwards; 
niOBt  of  those  at  $2  being  mountainous  and  poor,  though  some  are  covered  with 
Wvy  forests  and  are  susceptible  of  improvement  and  will  produce  good  crops, 
^osaell,  Edmonson,  Webster,  Livingston,  Ohio,  Hardin,  Laurel,  Greenup,  and 
^ere,  vary  from  $2  50  to  $5  per  acre ;  Anderson,  Owen,  Franklin,  Trimble, 
tod  Metcalfe,  $5  to  $10  per  acre;  while  Todd  and  Pendleton  estimate  at$20  j 
^ton,  $25 ;  Oldham,  $30 ;  and  Bourbon  as  high  as  $75  to  $80  per  acre  j  the 
wgher  figures  representing  lands  in  close  proximitv  to  cities,  upon  lines  of  rail- 
load,  or  with  valuable  timber  accessible  to  m^»rket.   .  In  Bourbon  county  the 
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lands  in  grass,  without  building  improvements,  are  valued  at  S75  per  acre 
Along  the  Kentucky  river  these  unimproved  lands  are  generally  rocky  and  bill v, 
and  in  timber,  suited  to  grass  and  fruits. 

In  the  Panhandle  counties  of  West  Vu-ginia  wild  land  is  unknown.  All  is 
included  in  farms,  and  timber  reservations  are  generally  occupied  as  sheep  pas 
tures,  the  underbrush  being  kept  clear.  These  "  wood  pastures"  are  often  qnite 
valuable  adjuncts  to  the  arable  portion  of  the  farms.  The  unimproved  land  or 
woodland  of  Hannson  is  held  at  $20  per  aore.  Unimproved  tracts  in  Wood 
county  are  placed  at  $6  per  acre.  In  Marshall,  on  the  Ohio,  below  Wheeling, 
unimproved  lands  are  worth  from  $6  to  $25  per  acre.  The  average  price  of 
unimproved  lands  in  Kanawha  is  $5  per  acre.  lJni)nproved  lands  in  Tyler  arc 
valued  at  $6  per  acre ;  in  Barbour,  $2  to  $5 ;  in  Bandolph,  $3,  adapted  to  grass 
and  grain ;  in  Nicholas,  82 ;  in  Cabell,  $2,  suitable  for  grazing  and  fruit  grow- 
inff;  in  Grant,  $1,  good  for  sheep  pasture  and  timber;  in  Webster,  75  cents, 
valuable  for  grape  culture  and  wool-growing.  , 

About  one-third  of  the  counties  of  Ohio  report  no  lands  under  the  head  of 
^^wild  or  unimproved^"  others  have  but  little  of  that  class*  while  the  values  of 
those  reported  average  from  815  to  820  per  acre,  the  lowest  average  for  any 
county  returned  being  86  per  acre.  In  the  western  and  northwestern  part  of  the 
State  IB  a  large  area  of  almost  unbroken  forest,  nearly  level,  with  soil  of  good 
capacity,  in  many  cases  held  at  only  t5  to  810  per  acre.  This  section  is  heavily 
timbered  with  oaks,  poplar,  walnut,  and  oth9r  valuable  kinds  of  timber.  A  laige 
portion  of  Henry  county  is  included  in  the  famous  '*  Black  swamp,"  reaching 
over  an  extent  of  120  by  40  miles,  said  to  be  unsurpassed  in  the  State  for  fer- 
tility of  soil ;  surface  high  and  level,  with  dense  growth  of  forest  trees  j  soil 
from  three  to  twelve  inches  deep,  composed  of  decayed  leaves  and  vegetable 
matters ;  subsoil  a  yellow  clay  loam,  rich  in  lime,  potash,  and  silez.  In  Ottawa, 
on  Lake  Erie,  the  wild  are  chiefly  marsh  and  timber,  there  being  no  less  than 
20,000  acres  of  marsh  in  this  county,  valued  at  81  to  $5 ;  the  timber  averages 
820  per  acre  ]  soil  excellent.  The  southeastern  counties,  bordering  on  the  OHio 
river,  contain  much  unimproved  lands,  containing  iron  and  coal,  and  very  suitable 
for  sheep  husbandry. 

Unimproved  lands  in  Michigan  are  reported  at  various  figures,  from  the  gov- 
ernment minimum  prices  up  to  850  per  acre,  according  to  location  and  condition. 
In  Ontonagon,  in  the  northwest,  on  Lake  Superior,  the  average  value  is  $6  per 
acre.  Delta  county,  81  25  to  82  50 ;  Loelenaw  government  lands,  81  25; 
held  by  individuals,  $5  per  acre;  Mason  government  lands,  81  25  to  86  50; 
State  swamp,  81  25;  railroad,  about  82  50;  the  swamp  is  in  cedar,  ash,  and 
hemlock  timber ;  when  cleared  makes  good  grass  land ;  Muskegon,  88  per  acre; 
soil  partly  clay  loam,  remainder  sandy ;  Ottawa,  88  50  on  an  average,  though 
some  fruit  lands  are  selling  as  high  as  850  to  875  per  acre ;  Kent,  average  value 
815 ;  Van  Buren,  $16  per  acre ;  Cass,  $25,  if  dry  enough  for  cultivation  with- 
out draining ;  Branch,  810  to  840  per  acre,  mostly  timber ;  Hillsdale,  810  per 
acre,  generally  broken  by  hills  and  swamps ;  Jackson,  worth  825  to  830  per 
acre:  Calhoun,  815  per  acre ;  Barry,  810  per  acre;  Clinton,  unimproved  farm- 
ing lands  are  worth  89  per  acre ;  Gratiot,  86  per  acre,  chiefly  farm  land,  very 
fertile,  producing  large  crops  of  grain  and  grass;  Macomb,  825  per  acre;  Lapeer, 
85  to  820  ;  Mackinaw,  81  25  per  acre ;  Bay,  87  per  acre,  well  timbered ;  losoo^ 
84  to  815  per  acre ;  Alcona,  81  25  per  acre,  though  holders  of  pine  land  reserve 
it  at  that  price ;  Alpena,  a  large  portion  of  the  farming  lands  belong  to  the 
government,  and  can  be  purchased  at  81  25  per  acre,  whuo  land  in  second  hands 
conunands  from  83  to  820,  according  to  quality  and  location.  In  several  countiej 
all  the  unimproved  and  timber  lands  belong  to  farms,  and  are  not  in  the  marke 
separately. 

Unimproved  lands  in  Indiana  vary  greatly  in  price,  according  to  location  ani 
resources.    If  located  near  railroads,  and  especially  if  timbered  heavily,  the; 
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are  often  worth  more  than  improved  lands.  Some  of  tlie  finest  black  walnut 
in  as«  by  cabinet-makers  is  obtained  from  this  State.  Peat  lands  are  attracting 
considerable  attention  in  St.  Joseph.  In  many  counties  are  found  coal,  building 
stone,  and  iron  ore,  which  enhances  the  value  of  the  lands. 

There  is  much  Illinois  land  not  yet  brought  into  cultivation,  but  a  very  large 
proportion  is  included  in  farms,  some  of  them  still  owned  by  non-residents  awaiting 
the  improvements  of  neighbors  to  become  valuable  without  expense  to  the  proprie- 
tore.  In  1860  the  improved  land  was  returned  at  13,096,374  acres;  unim- 
proved upwards  of  22,000,000  acres,  since  which  date  these  proportions  have 
greatly  changed.  Prices  of  course  have  a  wide  range — ^from  $2  to  $200  per 
acre.  As  specimens  of  returns  in  a  few  localities  in  different  parts  of  the  State, 
tbe following  counties  and  prices  are  named :  Stephenson,  $10  to  $15  per  acre; 
Winnebago,  $30  per  acre ;  unimproved  tunber  land  with  timber  cut  off,  $6  to  $15; 
Kane,  swamps  owned  by  the  county,  $4  to  $10 ;  Cook,  $35,  mostly  low  bottom 
knd  too  wet  for  cultivation,  yet  capable  of  producing  good  pasturage  and  mea- 
dow; Will  county,  $20;  Grundy,  $16;  Lee,  $4  to  $12;   Bureau,  average  $15. 

The  value  of  the  wild  or  unimproved  land  in  Wisconsin  runs  from  75  cents 
up  to  $50  per  acre.  In  Sauk  county  the  average  is  fixed  at  $4  50  per  acre ;  Co- 
Inmbia,  $8 ;  Marquette,  $2  50,  chiefly  good  for  pasture ;  Green  Lake,  $10,  mostly 
tjmber  land  and  marsh ;  Portage,  $2  to  $10,  embracing  all  grades,  from  rich 
alliivial  bottom  to  high  mountain  range ;  Outagamie,  $15,  soil  mostly  black 
loam;  Oalumet,  $20  to  $25,  forest,  hilly,  veiy  fertile ;  Door,  $3 ;  Brown,  $1  25 
to  $50,  red  clay  and  black  muck ;  Fond  du  Lac,  $10  to  $50,  according  to  capacity 
for  natural  hay  or  burden  of  timber;  Washington,  $30,  timber,  good  soil; 
Ozaokoe,  $50,  timber ;  Racine,  $16,  about  30  per  cent,  timber,  10  per  cent. 
pnirie,  and  60  per  cent  marsh;  Green,  $15;  La  Fayette,  $10  to  $20,  the  former 
ibrbanrens,  oak  openings  or  brush  lands;  Crawford,  $5  ;  Richland,  $3  50,  rich, 
black  muck ;  Vernon,  $3,  very  rich ;  Monroe,  $3,  good  soil,  well  timbered ; 
Jackson,  $2  to  $10,  on  the  east  side  of  Black  river  tho  soil  is  sand  loam  and  ex- 
tenave  pine,  tamarac,  and  cranberry  swamps,  on  the  west  side  mostly  oak  land 
siod  openings,  and  small  prairies  and  valleys. 

In  Minnesota,  vast  quantities  of  government  lands  are  yet  unsold,  and  may 
be  purchased  at  the  minimum  price  of  $1  25  per  acre,  or  entered  as  homesteads. 
In  the  counties  which  have  been  taken  up,  unimproved  lands  are  held  at  higher 
%are8,  from  $2  per  acre  upwards.  In  Carlton,  such  lands  command  $3  per  acre, 
loamy,  but  in  small  tracts  light  and  sandy ;  in  Crow  Wing,  $2  50  per  acre ; 
Uonison,  containing  public  hmds,  $1  25,  presenting  rare  advantages  for  settle- 
inent  under  the  homestead  laws  ^  Monongalia  and  Wright,  $5;  Washington,  $8, 
the  southern  half  of  tho  county  mostly  prairie  of  the  best  quality ;  Carver,  $8 ; 
Scott,  woodlands,  $15 ;  Rice,  $7 ;  La  Sueur,  $6  to  $10,  capable  of  producing 
1^  crops  for  a  long  series  of  years  without  manure;  Nicollett,  $2  50  to 
tlO;  Brown  county,  a  portion  of  the  '^  Sioux  reserve,"  is  in  the  market,  at 
ll  25  per  acre;  Watonwan,  $7  50;  Faribault,  $3  to$6 ;  Mowei*,  $6 ;  Freeborn, 
t3  50,  suitable  for  farming  or  grazing ;  Dodge,  tl  2  for  tillable  prairie,  timber 
^;  Wabashaw,  $12  50,  rich  praine;  Winona,  $5;  Houston,  $7,  soil  fertile 
aad  productive,  especially  for  wheat.  There  is  a  vast  area  or  temtory  yet  un- 
SQTveyed  within  the  limits  of  this  State,  perhaps  one  half  of  the  whole  State, 
♦^bracmg  a  variety  of  soil,  which  will  be  open  to  settlers  as  soon  as  tho  demand 
shall  require  the  government  survey. 

Uiimproved  lands  in  Iowa  range  in  price  from  $1  25  to  $25  per  acre,  the 
former  being  tho  minimum  price  for  public  lands  remaining  unsold.  The  aver- 
^  value  of  these  lands  now  in  private  hands,  or  the  property  of  speculators,  is 
probably  $6  to  $8  ;  the  range  of  prices  is  very  extensive.  In  Muscatine  there 
^unimproved  lands  contiguous  to  the  county  seat  held  at  $150  to  $200, 
^ak'm  the  valley  of  Cedar  river  lands  can  be  bought  at  prime  cost,  $1  25. 
Calhoun  county  contains  300,000  acres  of  excellent  Iwids  that  are  unoccupied^ 
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worth  $3  per  acre.  Prices  rapidly  advance  with  accession  of  population  ax 
commencement  of  improvement,  and  railroads  enhance  real  estate  estimates  wii 
wonderful  rapidity  ;  so  that  high  prices  do  not  so  much  represent  superior  qnalit 
of  soil  as  peculiar  advantages  of  position,  and  the  accident  of  improvement. 

The  wild  and  unimproved  lands  of  Missouri  range  in  price  from  $1  to  $7 
per  acre,  embracing  in  character  and  soil  as  great  a  variety  as  in  price.  I; 
Carter  county  this  description  of  land  is  assessed  at  81  30  per  acre.  Exoellen 
land  for  cereals,  the  vine,  and  other  fruits,  and  for  stock-growing,  may  yet  h 
had  in  nearly  all  portions  of  the  State  at  comparatively  low  rates.  An  accooni 
of  the  agricultural  and  mineral  resources  of  the  uncultivated  lands  of  Missoori 
would  fill  a  volume.  The  northern  counties  present  superior  inducements  foi 
wheat  growing ;  the  northeastern  and  Missouri  river  region  for  fruits ;  and  tbe 
southwestern  section  for  dairying,  wool-growing,  and  beef  production. 

There  is  still  a  great  deal  of  government  land  subject  to  entry  under  ihi 
homestead  laws,  or  purchasable  at  the  established  prices  for  public  lands.  Ir 
1860  the  total  area  not  included  in  farms  exceeded  21,000,000  of  acres,  again? 
about  20,000,000  taken  up  in  farms,  only  about  6,000,000  of  which  waflactoall} 
under  cultivation. 

•  Unimproved  lands  in  Kansas  are  held  at  figures  ranging  from  the  govemmen 
price  for  public  lands  up  to  $10  per  acre.  In  the  vicinity  of  Leavenworth  rollin( 
prairies,  belted  at  regular  intervals  of  one  to  one  and  a  half  miles  with  oak 
walnut,  hickory,  elm,  cbttonwood,  and  pine  timbers,  with  soil  a  deep,  rich,  sandy 
vegetable  mould,  capable  of  yielding  enormous  crops,  are  worth  $6  per  acre 
The  Osage  lands  are  held  at  from  $1  up  to  $20,  average  $3  50,  consisting  o 
timber  lands,  with  running  water ;  second  bottom  or  middle  lands:  prairie,  witl 
running  or  standing  water;  upland  prairie,  with  ravines  and  buffalo  wallow o 
thin  clay  lands.  In  Woodson,  at  $2  to  $6,  there  is  rich,  sandy,  rolling  prairi« 
capable  of  producing  2  tons  of  wild  grass  to  the  acre,  37j  bushels  of  oats,  an« 
22  bushels  of  wheat.  There  is  still  a  vast  area  of  public  lands  in  Kansas  hd* 
at  government  prices,  the  amount  in  1860  reaching  60,265,130  acres,  ngasm 
less  than  2,000,000  acres  taken  up  in  farms. 

The  value  of  wild  or  unimproved  lands  in  Nebraska  ranges  from  the  goverE 
ment  minimum  price  of  $1  25  up  to  $10  per  atre.  There  are  millions  of  the  bes 
prairie  lands  in  the  State  to  be  purchased  at  government  prices,  or  subject  t 
entry  under  the  provisions  of  the  homestead  acts,  but  a  small  proportion  of  ti 
State  having  been  taken  up  by  settlers  or  peculators.  In  1860  there  were  eve 
48,000,000  acres  of  wild  or  .waste  areas  in  Nebraska,  against  less  than  700,(K) 
acres  included  in  farms. 

The  average  value  of  wild  or  imimproved  land  in  Yuba  county,  CaHfomL 

is  $4  per  acre,  capable  of  producing  immense  crops  of  wheat  and  other  cereali 

in  Monterey  the  price  ranges  from  50  cents  to  $2  50  per  acre;  Del  Norte,  $1  2; 

chiefly  mountainous,  and  jul  heavily  timbered,  mostly  with  red  wood.     In  Amadc 

oxu:  reporter  says  the  wild  lands  are  worthless.     In  Tuolumne  these  lands  belon 

to  the  United  States,  and  may  be  taken  up  by  settlers.     The  valleys  have 

rich  alluvial  soil,  capable  of  raising  almost  any  crop  with  irrigation.     The  bil 

are  volcanic,  calcareous,  granitic,  and  slaty,  and  furnish  the  best  of  sites  f< 

vineyards,  and  yield  good  crops  of  grain  if  sown  early  in  the  season.     Our  Sa 

Francisco  correspondent,  speaking  for  the  State,  says: 

We  have  so  sparse  a  population,  however,  that  there  are  vast  quantities  of  good  arat 
land  which  can  be  purchased  of  government  at  from  $1  25  to  $2  50  per  acre,  while  some 
the  large  grant  owners  are  willing  to  sell  good  lands,  but  not  rerj  eligibly  situated  i 
market,  at  the  same  prices.  The  (Antral  and  Western  Pacific  railroad  companies  also  si 
land  within  a  few  miles  of  the  lines  of  their  roads  ftt>m  |2  50  to  $10  per  acre.  Almost  i 
of  the  valley  lands  of  the  State  may  be  termed  wheat  lands,  the  great  majority,  with  prop 
ploughing,  producing  from  15  to  40  bnshels  per  acre.  Almost  any  product  of  the  north  t« 

gerato  zoue  can  be  raised  on  the  ordinary  lands  in  California.    Beside  the  parties  named  t 
tate  has  largo  quantitiea  of  swamp  or  overflowed  lands,  (which  can  be  reclaimed  at  moden 
expense,)  ana  school  lands  in  different  sections,  which  can  be  purchased  at  from  |1  to  |2 
per  acre. 
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Probably  two-thirds  of  the  lands  of  Oregon  are  for  sale  at  government  prices ; 
settlements  now  being  principally  confined  to  a  strip  bordering  upon  the  Pacific, 
and  embracing  about  one-tbird  of  the  area  of  the  State.  There  is  much  declivitous 
and  barren  mountain  land,  and  many  fertile  valleys  capable  of  supporting  a 
\ai^  population. 

The  settled  land  of  Washington  Territory  is  chiefly  valley,  heavy,  rich, 
allivial  soil,  suited  to  the  cereals  and  vegetables.  In  some  localities  the  land 
is  prairie,  good  for  wheat  and  fine  for  grazing.  There  is  a  vast  quantity  of 
memment  land  remaining  for  sale,  or  subject  to  entr}*^  under  the  homestead 
ms,  or  soldiers'  warrants,  in  this  Territory. 

The  wild  lands  in  New  Mexico  are  of  little  valne.  Lands  held  by  private 
parties  fluctuate  in  accordance  with  the  necessities  of  the  holder  or  the  wants  of 
the  purchaser.  There  are  large  tracts  of  land,  however,  subject  to  entry  under 
the  homestead  laws,  or  purchase  at  government  prices.  They  are  at  some  distance' 
from  settlements,  and  are  visited  by  hostile  Indians.  The  country  is  very 
moantaiiious,  but  has  rich  valleys  in  which  almost  anything  will  grow  to  advantage 
when  water  can  be  procured  for  irrigation. 

EECAPITULATION. 

The  following  is  a  statement  showing  the  increase  or  decrease  of  uoxninal 
vsloes  of  farm  lands  in  the  several  States  since  1860. 


SUtes. 


XliM 

Rew  Hampihire 

T«rB«at 

MaoKhaBetts. . . 

Ibodfl  Inland 

Cwmeeticat 

KewYork 

Uw  Jersey 

Pcniuyivaaia 

Mairare 

Kayland 

Tfcginia 

l^QRhCaroniifc.. 
BMthC«r<^ina.. 

6«orgU 

Ilortte 

ii*t>mnft  ....... 


Inereage, 
per  cent. 


19 
17 
17 
17 
18 
20 
28 
30 
25 
66 
20 


Decrease, 
per  cent 


27 
50 
GO 
55 
55 
GO 


States. 


liIlgHlssippI 

Louisifina 

Texas , 

Arkansas 

Tennegfiee 

West  Virginia 

Kentucky 

Missouri 

IlliDois 

Indiana 

Ohio   

Michigan 

Wisconsin 

Minnesota 

Iowa • , 

Kansas 

Nebraska  . 


Increaae, 
per  cent. 


32 

10 

32 

42 

27 

32 

70 

50 

100 

75 

150 

175 


per 


G5 
70 
28 

18 


WOOL  AND  WOOLLENS. 


The  supply  of  wool  for  the  fiscal  year  ending  June  30,  1867,  was  from  tho 
home  product,  (1866,)  115,000,000  pounds ;  the  imports  of  1866,  67,917,031 
pounds,  besides  the  accumulation  from  pre^nous  importation,  and  a  considerable 
introduction  of  shoddy.  This  produced  a  glut  in  the  maiket  from  which  wool- 
growers  suffered  severely,-  while  the  manufacturers  endured  a  pressure  of  equal 
ieverity  from  over-importations  of  woollens  and  from  immense  stocks  of  army 
goods.  Other  countries  were  in  the  same  condition  of  over-production,  and  our 
wool-producers  have  only  been  saved  from  utter  prostration  by  the  timely  enact- 
ment of  the  tariff  law. 

Although  the  tariff  did  not  go  into  effect  at  the  commencement  of  the  fiscal 
year,  leaving  10,000,000  pounds  to  come  in  within  the  month  of  July,  the 
inrports  for  the  year  wert  reduced  to  36,318,299  pounds. 
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The  following  will  show  the  felling  off,  in  quantity  and  value,  in  the  fiaca 
year  1866,  ending  June  30,  1867 : 


0 

Dutiable. 

Free. 

Total. 

1865 

Pounds, 
40, 372, 075 
67, 917, 031 
36,318,299 

Pounds, 
3, 486, 079 
1,206,234 

Pounds, 

44,858,].i 
69,123,21 
36,318,2! 

1866 

1867 

—  -"■    * 

The  following  is  an  estimate  of  the  wool  on  hand  in  the  several  States  at  th 
.  close  of  the  last  winter : 


States. 


Mune 

New  Hampshire 

Vermont 

Massachusetts .. 
Rhode  Island... 

Connecticut 

New  York 

New  Jersey 

Pennsylvania... 

Ddaware 

Maryland 

Virginia 

North  Carolina., 
South  Carolina. . 

Georgia , 

Alabama 

Mississippi 


Pounds. 


States. 


263,389 

278, 176 

1,406,785 

210,176 

51,220 

194,895 

3,997,512 

38,788 

1,796,550 

8,193 

66,129 

131,725 

71,650 

28,778 

75, 570 

46,286 

77,184 


Louisiana.... 

Texas 

Arkansas 

Tennessee 

West  Virginia 
Kentucky  ... 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Total... 


Pounds. 


1. 
1, 


11,778 
310,268 

23,437 

46,205 
236,250 
313,561 
330,609 
957,750 
504,378 
615,108 
480,571 
620,649 

58,053 
932,895 

27,483 


16,211,986 


The  increase  of  wool-growing  west  of  the  Mississippi  is  very  marked.  Thia 
is  shown  by  the  movement  of  railroad  freights  and  the  course  of  trade.  Tho 
shipments  of  wool  from  Chicago  have  regularly  increased  since  I860,  when  they 
were  only  839,269  pounds.  The  rapidity  of  the  increase  for  five  years  is  thnB 
shown : 

Pounds. 

Year  ending  March  31,  1864. 3, 435,967 

Year  ending  March  31,  1865. 7, 554,379 

Year  ending  March  31,  1866 9, 923,069 

Year  ending  March  31,  1867 12, 391, 933 

Year  ending  March  31,  1868 11, 393,717 

Chicago  prices  have  been  as  follows  since  1862,  at  which  date  the  cuiiency 
had  not  depreciated,  and  wool  commanded  a  price  in  the  eeurly  part  of  the  season, 
little  above  the  average  value  of  wool  for  a  previous  period  of  nve  years  or  mow : 


1867. 

1866. 

1865. 

1864. 

1863. 

1862. 

June ..... 

24  to  47 
20  to  50 
17  to  48 

30  to  35 
45tx)50 
44  to  48 

45  to  52 
45  to  56 
55  to  56 

64  to    86 
75  to    95 
82  to  105 

50  to  55 
55  to  60 
55  to  62 

25to6C 

July 

25  to  51 

V  I** J^   ......    ......    .... 

Aufirust 

45to5i 
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Summary, 


Wool  at  12  cents  per  pound,  or  less,  (act  March,  18C5) 

Wool,  valae  12  cenis  per  pound,  of  less,  co^t  increased  by  addi- 
tional charges  to  over  12  cents  per  pound,  (act  July  28, 1866) . 

Clothing  wools,  class  No.  1 ,  32  cenU  or  less 

Combing  wools,  class  No.  2,  32  cents  or  less 

Combing  wools,  class  No.  2,  32  cents  or  more , 

Wool  at  12  to  24  cents  per  pound 

Wool  at  24  to  32  cents  per  pound 

Wool  at  32  cents  or  more  per  pound 

Total 

Shoddy,  &c.,  at  12  cents  per  pound  duty 

Shoddj,  &,c.,  at  3  cents  per  pound  duty 

Total 


Poundi. 
10,412,130 

78,192 

2, 364, 753 

3,  TiVS,  335 

25,7.34 

18,410,248 

761, 145 

510, 762 


950,902 
4,269,394 


5,220,296 


11, 067, 170 

10,031 
367,399 
634,606 
9.047 
3, 454, 495 
155, 161 
197,275 


36, 318, 299   5, 915, 178 


983,542 
434,937 


518,479 


Imports  of  manufactures  of  wool  during  the  fiscal  year  ending  July  1,  1867. 


WooUan  clothfl,  at  $2  or  lesii  per  sqiuire  ynrd. . . . 

WooUen  elothf,  at  over  $2  p«r  aqaore  yard 

Stawli  tt  leu  than  |2  p«r  »qnare  yard 

Sbnrls  tt  18  and  OTer  per  square  yard 

Blnketi  not  oyer  28  ceoti  per  poond 

BInketi  orer  38  aod  not  oyer  40  cents  per  ponnd . 

Baaketi  orer  40  cent!  per  ponnd 

An  ether  mannfacturei  of  yrool  not  itpecifled, 

value  leu  than  $2  per  aqnore  yard. 
An  other  mannfactores  of  wool  not  spoeiflcd, 

T«lne  over  $2  per  iqnare  yard. 
'luneli,  not  colored,  at  30  cents  or  leu  per 

•quaieyard. 
'■ODeli,  colored  and  white,  at  over  30  conta  per 

Kpuffoyard. 

WttUeomposedlnpartof  allk 

Gvpets— Wilton,   Saxony,  Anboraoo,    velvet, 

nd  all  Jacqnard  woven,  at  f  I  25  or  leas  per 

•THireyard. 

^vp«ti,  over  |1  25  per  aqnare  yard 

^^vpvta,  Bnuaelii  or  tapeitry,  printed  on  the 

^'^P^ta,  treble  ingrain,  3  ply,  and  wonted  chain 

Veaetiaa. 
£*n>eti,  two  ply,  ingrain,  and  yam  Venetian  ... 

^vpeti,  dmggett,  bockings,  and  felt 

^^■fpoU,  of  wo«l,  flax,  or  whatever  material  not 

oU»erwi«e  provided  for. 
'*nuof  wool  and  wonted,  atlen  than  jO  cents 

P«r  pound. 

laini  of  wool,  over  50  cents,  not  above  $1  per 
^Pwad. 

|vaiiViJae  ovor$l  per  ponnd 

^morals,  and  oU  skirting  of  wool,  wonted,  or 

other  materiaL 
•**■  goods  of  wool  or  wonted,  wholly  or  In 

Pvt,  gray  or  nncolored,  at  not  over  30  cents 

I>eriqtxareyard. 
^<^  foods  of  wool  or  worsted  wholly  or  in 

part,  gray  or  nncolored,  at  over  30  cen^s  per 
Jjoare  yard. 

'^ted  or  colored,  at  not  over  30  cents  per 
pJlViareyard. 
'^ted  or  colored,  ot  over  30  cents  per  square 

'tottery,  shirts,  and  other  knit  goods  of  wool  or 
JJ»Ued. 

''^i&tiog,  and  other  mannfactnres  of  wonted, 
^hair,  alpaca,  or  goat's  hair,  d&c,  not  othor* 
^iie  provided  for. 

'^cltioff  and  endless  belts  for  paper  or  printing 
t-ttachinea. 

^«»  of  wool 


24ct8. 
34ctB. 
24ctR. 
24ct8. 
13  eta. 
24  eta. 
24cts. 
24ota. 


per  lb.  and 
per  lb.  and 
per  lb.  and 
per  lb.  and 
per  lb.  and 
per  lb.  and 
per  lb.  and 
per  lb.  and 


40  per  et 
45  per  ct 
40  per  et , 
45per  ct . 
J20per  ct . 
SSperct 
30  per  ct . 
40  per  ct 


24  cts.  per  lb.  and  45  per  ct 
24  ots.  per  lb.  and  30  per  ct 
24  cts.  per  lb.  and  35  per  ct 


50j)er  cent 

70  cents  per  square  yard  .. . 


80  cents  per  square  yard  . .. 
50  cents  per  square  yard. . . 

40  cents  per  square  yard . .. 

35  contf  per  square  yard  .. . 
25  cent!  per  square  yard .. . 
40  per  cent 


16  cts.  per  lb.  and  25  per  ct . 

SO  cts.  per  lb.  and  25  per  ct 

SM  cts.  per  lb.  and  30  per  ct . 
24  cts.  per  lb.  and  35  per  ct . 

4  cts.  per  square  yard  and 
25  per  cent 

6  cts.  per  squaro  ynrd  and 
30  per  cent. 

4  cts.  per  squaro  yard  and 

30  per  ct 
6  cts.  per  square  yard  and 

35  per  cent 
20  cts.  per  Tb.  and  30  por  ct  . 


50  per  oont 


20  cts.  per  lb.  and  35  per  ct 
24  cts.  por  lb.  and  35  per  ct 


Quantity. 


7,081,272 

81,096 

12,840 

61 

610,438 

55,044 

134, 146 

567,460 

S3 

6,213 

95,215 

133 
64,786 


378,587 
1,450,667 

52,618 

168, 10<) 
247,980 
138;  991 

476 

46,230 

308,577 
278,179 

396,455 


182,901 

36,826,901 

15,771,611 

368,234 


147,943 
626 


Value. 


10,402,307 

150,915 

20,053 

179 

197,843 

19,508 

75,889 

414.490 

73 

8,773 
119,400 


71,890 

557,070 
1,475^633 

40,C46 

126,063 
117.331 
333,606 

199 

40,288 

.194,563 
256,543 

86,918 

61,4S0 

8,707,175 

7,104,728 

853,100 

6.468,338 

149,689 
8,400 
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Imports  of  manufactures  of  wool^  S^c — Continued. 


IfatR,  EcreeuM,  mgs,  cover?.  Sec,  as  carpet j of 

like  materiaJ,  all  other  mats  uf  wool  and  other 

material. 
R«ady -made  clothing,  wholly  or  In  part  of  wool . 

Cloths 

ShawlB 

All  manufactures  wholly  or  in  part  of  wool  not 

otherwise  prorldod  for. 

Flannels 

Blankets 

Hats  of  wool 

Eliiit  goods,  hosiery 

Shirts,  drawers,  and  other  knit  goods , 

Balmorals 

Woollen  and  worsted  yams 

All  mnnnfactureH  of  every  description,  composed 

wholly  or  in  part  of  worsted. 
"Women  and  children's  dre»3  goods,  and  real  or 

imltHAion  Italian  cloths,  wholly  or  in  part  wool 

or  worsted. 
Clothing,  roady-made,  and  wearing  apparel  of 

every  description,  composed  wholly  or  in  part 

of  wool  or  worsted. 

Ready  made 

Articles  of  wear 

Webbings,  beltings,  bindings,  braids,  galloons, 

Sm,,  of  wool,  worsted,  or  mohair,  or  in  part  of 

either,  unmixed  with  silk. 
Bunting 


Carpets,  Aubusson  .and  Axminster,  and  carpets 
woven  whole. 

Carpets,  Saxony,  Wilton,  and  Toumay  velvet, 
wrought  by  the  Jacqnard  ma(4ilne. 

Carpets,  BrusselB,  wrought  by  the  Jacquard  ma- 
chine. 

darpeU.  patent  velvet  and  tapestry  velvet 

(Carpets,  tapestry  Bmssols 


Carpets,  treble  ingrain,  3-plyi  and  worsted  chahx 

Venetian  carpet. 
Carpet,  yam,  Venetian,  and  2-ply  ingrain 


Carpets,  druggets  and  bocklngs,  printed,  col- 
ored, or  otherwise. 
Carpets  of  wool,  not  otherwise  specified 


Total 


Duty. 


45  per  cent 


24  eta.  per  lb.  and  40  per  ct 
IK)  cts.  per  lb.  and  35  per  ct 
50  cts.  per  lb.  and  35  per  ct 
50  cts.  per  lb.  imd  35  per  ct 


50  cts.  per  lb.  and  40  per  ct 
50  cts.  per  lb.  and  40  per  ct 
50  cts.  per  lb.  and  50  per  ct 


20  cts.  per  square  yard  and 

35  per  cent, 
50  percent 


70  cts.  per  square 

35  per  cent 
44  cts.  per  square 

35  per  cent. 
40  cts.  per  square 

35  per  cent. 
28  cts.  per  square 

35  per  cent 
17  cts.  per  square 

35  per  cent 
12  cts.  per  square 

35  per  cent. 
25  cts.  per  square 

35  per  cent 
40  per  cent 


yard  and 
yard  and 
yasdand 
yard  and 
yard  and 
yard  and 
yard  and 


Quantity. 


79,888 

1,723,522 

75,422 

12,714 

4,174 

in.  840 

153  216 

36,762 

4,909 

4,117 

122,478 

65.269 

11, 616, 335 


22,739 

116 

101, 984 


14,706 


17,566 
187,896 
59,135 
681,018 
18,870 
28,666 
15,574 


$Valae. 


$133» 


2,624,  141 

264.  O06 

14,  4«7 

«,  3« 
72t»OW 

121,  166 

90,814 

7,039 

4,995 

155, 4M 

74,690 

3,437,717 


47,098 

308 

186, 49t 


5b< 

aw,! 

104,1 
647,1 

18,  M^ 

91,01^ 

8,90^ 

9 


45,813,219 


It  will  be  seen  that  four-fifths  of  the  imports  of  wool  have  come  in  either  at 
three  or  six  cents  duty ;  that  the  average  original  cost  of  the  entire  importation, 
but  slightly  exceeds  16  cents  per  pound ;  that  the  average  duty  on  all  low- 
priced  wool  does  not  reach  five  cents,  and  on  total  imports  scarcely  six  cents  p^ 
pound.  Buenos  Ayres  has  furnished  22  per  cent,  of  foreign  wools,  England  19, 
tJhQi  10,  and  Bmzil  5  per  cent.  The  increase  of  duty  from  three  to  six  per  oentl 
appears  to  have  excluded  practically  the  Chili  wool.  Under  the  six  cents  duty 
the  importations  from  England  and  Russia,  on  the  Black  Sea,  have  each  averaged 
21  cents,  while  those  from  Buenos  Ayres  and  the  Cape  of  Good  Hope  have 
averaged  about  16  cents. ;  the  total  imports  under  the  three  cents  duty  (valno 
12  cents  or  less). average  10  cents,  and  those  of  the  six  cents  duty  (value  12  to 
24  cents)  average  nearly  19  cents. 
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AGRICULTURAL  EXPORTS. 

f  tlie  exports  of  tlie  growth  and  agricultural  products  of  tho 
'utesj  witk  tJieir  immediate  manufactures^  for  the  year  ending 
L867. 


Products  and  manufactures. 


5 — hogs number. 

8 do... 

do... 

do... 

do... 

fowls do... 


—guts,  skins,  bladders,  &c. 


icon. 


pounds. 
—  do . . . 


do... 

godlons. 

ad  other  animal  oils do... 

pounds. 

*&t8 


ofactured. 
actured... 


pounds. 


pounds. 
—  do... 


ow,  &c. 
led 


do. 
do. 
do. 
do. 
do. 
do. 


do... 

occo  and  other  fine ., do 

}t8  and  shoes .' pairs. 

idlerj  and  harness 

nofactures  not  specified 

pounds. 

%  of  wool  not  specified 

us 


or  ripe bushels. 

ipe,  or  dried 

bushels. 

de... 


ices 

idlan  com bushels. 

barrels. 

bushels. 

barrels. 

bushels. 

• barrels. 

j^rain  and  pulse 

pouqds . 

scuit do... 

knd do... 

inds do . . . 

ctures,  colored yards. 

ctures,  uncolorcd do... 

ctures,  all  other 

bushels . 

do... 

gallons. 

pounds. 

ifactured • cwts. 


Quantity. 


3,557 

10,221 

905 

l,60fi 


27,374,877 
25, 648, 226 
45, 608, 031 
144, 158 
13,968 
14,182,562 


23,296,931 


4,912,355 

52, 352. 127 

3, 298, 038 


5, 493, 954 

9,760 

29,906 

253, 065 

462, 946 


313,290 


307,418 


81,337 


512,380 
115,406 


14, 889, 823 

284,281 

6,146,411 

1,300,106 

147, 353 

14, 603 


1,39:,007 
7, 610, 400 
6,742,314 
054,731,274 
674,426 
6, 020, 731 


46,214 

1 

21,918 

75, 053, 925 

5,328 


Value. 


$40 
268 
140 
213 
69 
45 

19 

3,597 

3,291 

6,634 

176 

15 

1,727 

146 

2, 747 

67 

17 

1,184 

7,893 

566 

50 

559 

2 

3 

.  96 

160 

13 

661 

97 

97 

130 

94 

1,664 

142 

J58 

505 

108 

18 

14,871 

1,55.5 

7,882 

12,803 

133 

m 

2,897 
100 
626 

4,354 

197,115 

139 

1,142 

3, 32,''r 
256 

34 

1,932 

75 


092 
236 
549 
599 
842 
370 
776 
018 
690 
176 
556 
363 
189 
350 
992 
618 
055 
420 
367 
5.36 
492 
467 
565 
502 
786 
282 
080 
181 
706 
352 
288 
857 
698 
066 
023 
993 
876 
714 
797 
092 
585 
555 
775 
514 
414 
834 
338 
061 
841 
582 
946 
451 
820 
694 
5 
079 
305 
245 
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Statement  of  exports,  &c, — Continued. 


Products  and  mannfoctores. 


HannfiDictiireii  of  hemp — ^bags 

Cables  and  cordage 

Hemp  cloth 

All  other  manufactures  of  hemp  . . . 

Hops 

Hay 

Ginsene 

Salt 

Beer,  ale,  porter,  and  cider,  in  bottles 
Beer,  ale,  porter,  and  cider,  in  casks.. 

Spirits,  distilled  from  molasses 

Spirits,  distilled  from  grain 

Spirits,  dntilled  from  other  materials  . 

Spirits  of  turpentine 

Wine 

Molasses.. 

Vinegar 

Sugar,  brown , 

Sugar,  refined 

Candj  and  confectionery 

Cigars 

Snuff 

Tobacco,  manufactured 

Leaf  tobacco,  unmanufactured 

Wood  and  manufactures  of  wood : 

Boards,  planks,  and  scantling 

Boats  and  oars 

Hewn  timber 

Laths  and  pickets 

Masts  and  spars 

Other  lumber 

Shinffles 

ShooKs  for  barrels  and  hogsheads.. 

Shooks  for  boxes 

Staves  and  headings 

Hogsheads  and  barrels,  empty 

Hoops  and  hoo^poles 

Household  furniture 

Manufactures  of  wood  not  specified 

Ashes,  pot  and  pearl 

Bosinand  turpentine 

Tar  and  pitch 


cwts. 


.pounds. 
—  tons, 
.pounds. 
Dushels. 
.dozens, 
.gallons. 
. . . do . . . 
.  ..do... 
.  ..do... 
...do... 
...do... 
.  ..do... 
.  ..do... 
.pounds. 
.  ..do... 


Quantity. 


12,901 


M. 

pounds. 

do. 

do. 


.Mfeet. 


tons. 


M. 


M. 

number. 
M. 


.  ..cwt.. 
barrels.. 
do. 


1,001,603 

5,028 

479,974 

605,825 

975 

89,875 

1,720,049 

549,310 

1,473,592 

1,513,225 

31,288 

59,544 

93,694 

294,907 

7,835,268 


6,101 

24,342 

9,601,142 

184, 803, 065 

131,666 

5i,'467' 


29,747 


24,565 

104,338 

12,231 


1,596,592 

334,104 

21,557 


Vi 


J 

2.' 
19,  ( 

3,] 


1,: 

] 

2,' 
( 

3,( 


1 

1 

1,J 


A  recapitulation  of  exports  of  the  growth  and  agricultural  products 
United  States^  and  their  immediate  manufacttt^resj  for  the  year  i 
June  30, 1867. 

Animal  production $32,  S 

Breadstuffs ^ I    40,  £ 

Wood  and  its  products 17,  C 

Cotton  and  its  manufactures 206,( 

Miscellaneous 31,4 

Total 328,  C 


A  synopsis  of  statistical  and  general  data  relative  to  the  condition  and 
pects  of  Boathem  agricalture— a  mass  of  which  has  been  collected  by  the 
tical  division  of  this  department — will  be  foond  in  another  portion  of  this  v< 

J.  K.  DOD( 

Hon.  HoBACE  Gapron,  Commissioner, 
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?ULAR  VARIETIES  OF  HARDY  FRUIT. 


By  F.  R.  Elliott, •  Cleveland,  Omo. 


wing  descriptions  of  popular  fruits  have  been  prepared  as  a  continna- 

pr  articles  published  in  the  Reports  of  the  Department  of  Agriculture, 

csigned  to  be  continued  from  year  to  year  until  the  records  of  the 

should  furnish  a  complete  history  and  description  of  all  the  best 

in  the  United  States. 

g  selections  annually  of  a  few  varieties,  out  of  the  many  hundreds 
author  has  been  guided  by  his  own  personal  experience  and  extended 

and   the  suggestions  and  opinions  of  many  eminent,  intelligent 

New  varieties  are  being  constantly  produced,  but,  except  in  rare 

all  the  tests  have  been  favorable,  it  has  not  been  thought  best  to  intro- 

£  part  of  these  reports,  until  the  older  and  leading  popular  sorts  have 

»ed. 

APPLES. 

AMERICAN   GOLDEN  RUSSET. 

s. — Bullock's  Pippin,  Sheep  Nose,  Golden  Eussct,  Little  Peannain. 
)ize,  small  to  medium ;  form,  roundish  conical,  and  when  well  grown 
r;  color,  light  rich  golden  yellow,  mostly  oversprcild  with  a  soft, 
nsset,  and  in  some  faintly  blushed  and  marbled  with  red ;  stem,  rather 
jr ;  cavity,  narrow,  regular ;  calyx,  small,  closed ;  basin,  shallow, 
letimes  slightly  forrowecl ;  flesh,  yellowish,  fine  grained,  very  tender, 
t  buttery,  mild,  rich  sub-acid,  aromatic,  sprightly ;  core,  lai*ge  for  the 
ruit :  seeds,  abundant,  ovate,  pyriform ;  season,  November  to  March, 
moderately  vigorous  upright  grower,  forming  a  medium-sized,  rouml- 
ard  tree,  with  rather 
ir  shoots,  hardy  and 
cept  in  rich  prairie 
Is. 

s. — In  quality  this 
almost  unsurpassed, 
when  well  grown,  a 
5h,  pear-like  flavor. 
1,  except  in  very  rich 
7ever,  it  is  liable  to 
otch  with  hard  fun- 
that  destroy  its  ap- 
nd  partially  destroy 
In  the  sandstone 
e  south  and  west, 
is  grown,  it  is  one  of 
»irable  for  the  table ; 
>  a  profitable  variety 
)urposes. 

f  an  accumnlation  of  letters  from  readers  of  these  reports  becomiog  quite  bur- 
author  desires  to  stale  that  he  is  not  a  nursery  man,  nor  in  any  way  connected 
of  trees. 
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CANADA   KEINETTE. 

Synonyms, — Canada  Pippin,  Portngal,  Canadian  Reinette,  Janaurea,  Pomax 
do  Caen,  Do  Bretagne,  Reinetto  do  Grosse  du  Canada,  German  Green,  Wak 
Reinette,  Reinetto  du  Canada  Blanche,  Grosse  Reinette  d'Angleterre,  Reinett 
du  Canada  a  Cortez,  White  Pippin,  (erroneously,)  Yellow  Newton  Pippit 
(en-oneously.) 

Fruit. — Size,  large  to  extra  large ;  form,  varying,  generally  roundish  flattened, 
sliglitly  oblique,  angular,  much  ribbed,  especially  toward  the  crown  or  calyx; 
sometimes  the  form  is  almost  oblong  and  quite  smooth ;  color,  light  greenisli 
yellow,  with  frequently  a  faint  blush  of  red  on  the  sun-exposed  side ;  many  small 
dark  green  specks,  surrounded  with  light  green  suffused  beneath  the  skin ;  stem, 
short,  set  a  fittle  inclined  on  one  side  in  a  deep,  open  cavity;  slightly  russetedj 
calyx,  with  short  divided  half-open  segments ;  basin,  with  prominent  ribs ;  fleeh, 
yellowish,  white,  juicy,  crisp,  tender,  sharp,  sub-acid,  sprightly,  aromatic ;  core, 
small,  compact  ]  seeds  very  dark  brown,  almost  black  j  season,  December  to 
May. 


Tree?.— A  very  strong,  vigorous,  upright  grower  while  young,  forming  alaigd 
spreading,  open  orchard  tree,  quite  hardy,  productive  and  profitable.  An  old 
French  variety,  described  nearly  two  centuries  ago. 

Remarks. — The  continued  vigor  of  tree  and  excellence  of  fruit  possessed  at 
this  day  by  this  old  variety,  disputes  strongly  all  theory  of  natural  life  duration 
of  sorts.  In  strong  heavy  soils  its  strong  open  spreading  form  and  productive 
ness,  together  with  its  large-size  fiiiit,  make  this  variety  one  of  the  most  vahiablo 
sorts  for  family  use  or  home  market.  For  distant  transportation,  no  white  or 
light-colored  apple  is  found  to  equal  those  with  red  skins. 

COGSWELL. 

Synonyms, — CogswelFs  Pearmain,  Ohio  Nonpareil  (incorrectly,)  CoggeswelL 
Fruit — Size,  medium,  often  above ;  form,  varjdng  from  roundish  fattened  t^ 
roundish  conical,  sometimes  slightly  oblique,  veiy  regular  and  uniform  in  general 
appearance;  color,  a  rich  yellow  ground,  mostly  covered  with,  broken  stripcs, 
splashes  and  dots  of  red,  some  russet  specks  and  russet  around  the  stem;  stet^i 
medium  length,  rather  slender;  cavity,  open,  regular,  often  russeted;  caly^^ 
'medium  or  small,  nearly  closed ;  basin,  medium  depth,  very  slightly  forrow^^ 


liUible. 
lera,  ami  the  frnit  BO  firm 
ts  superior  quality  wohU 
'  ike  all  QUI  cajl^ 


EARLY   JOE. 
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reguiar ;  flesli,  yellowish,  crisp,  juicy,  sprightly,  tender,  aromatic  sub-acid;  core, 
small ;  seeds,  abundant,  dark  brown  j  season,  November  to  March. 

Tree. — A  moderately  vigorous  but  healthy  grower,  forming  a  round-headed, 
half  spreading  orchard 
txee,  with  annual  shoots  of 
a  dark  reddish  brown  col- 
or. A  good  bearer,  pro- 
ducini::  always  fair  and 
even  -  sized  fruit.  The 
first  known  of  this  variety 
was  in  an  orchard  in  Con- 
necticut, owned  by  a  Mr. 
Cogswell,  from  whom  it 
took  its  name. 

Remarks. — Wherever 
this  varietv  has  been 
groxni  the  tree  proves  as 
hardy  as  the  Jonathan; 
and  as  the  fruit  is  some- 
what larger,  and  the  tree 
a  more  upright  grower,  it 
is  by  many  preferred  j  in 
quality,  as  a  table  apple,  it  ranks  as  best.  Grown  at  the  south  or  southwest  it 
proves  only  a  fall  apple,  ripening  early  in  October  and  keeping  only  to  Decem- 
ber^ but  it  is  there  much  increased  in  size  and  becomes  somewhat  russeted. 

EARLY  JOE. 

Fruit. — Size,  below  medium ;  form,  roundish  flattened,  very  regular;  color, 
pale  yello\^nsh  green,  overspread  with  broken  stripes  and  splashes  of  daik  and 
pale  red ;  stem,  of  medium  length,  rather  slender,  set  in  a  deep  open  cavity, 
somewhat  russeted;  calyx,  small,  nearly  closed ;  basin,  shallow ;  flesh,  yellowish 
white,  tender,  crisp,  with  a  delicate  rich  pear  flavor ;  core,  medium,  with  an  open 
centre;  seeds,  abundant,  short,  pyriform;  season,  July  and  August. 

Tree. — In  the  nursery  this  a  slow,  stocky  grower,  but  after  becoming  estab- 
lished in  good  soil  in  the  orch- 
ard it  mates  moderately  vig- 
orous and  healthy  shoots,  and 
forms  an  open  spreading, 
rather  irregular  tree  of  only 
medium  size.  It  produces 
very  abundantly  and  may  be 
noted  for  its  dark  colored 
foliage,  as  well  as  by  its  quite 
dark  reddish  brown  annual 
shoots.  Its  origin  is  claimed 
.  for  Ontario  county.  New  York. 

Bemarks. — This  is  one  of 
the  most  delicious  of  all  the 
summer  apples.  It  is  com- 
paratively little  known  or 
grown  at  the  west,  probably 
from  the  trees  growing  so 
slowly  in  the  nursery  as  to  make  their  cultivation  unprofitable. 

Although  of  small  size,  the  trees  are  such  good  bearers,  and  the  frait  so  firm 
for  carria^^e,  that  were  it  once  grown  and  offered,  its  superior  quality  would 
undoubtedly  make  it  always  command  a  ready  sale.     Like  all  oui  eaiVj  ^MTKcc^et 
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ripening  variotics,  when  grown  at  the  south  its  size  is  much  increaGod,  anfl  tlio 
tree  becomes  larger  and  stronger  in  its  growth.  No  fruit  grower  should  consider 
his  collection  completo  without  this  variety. 

ESOPUS   SPITZENTJERG. 

Fi'uit — Size,  medium  to  large;  form,  roundish  oblong  conical,  flaiteiu'd  at 
base  or  stem  end,  considerably  ribbed  and  irregular  on  its  surface,  and  ahnct-t 
alwfvys  slightly  oblique;  color,  a  yellowish  ground  mostly  overspread  with  a  inch 
dark  lively  red,  with  many  irregular  dots  and  small  marblings  of  grayish  yellow 
russet;  stem,  varying,  from  long  and  slender  to  short  and  stout;  cavity,  deep, 
regular  and  open;  talyx,  small,  closed j  basin,  deep,  abrupt,  funowcd;  flesh, 
yellow,  a  little  tough  until  fully  ripe,  when  it  becomes  brcaldng,  crisp,  abound- 
ing in  a  very  high  flavored  rich  aromatic  juice ;  core,  rather  largo,  very  irregular; 
seeds,  largo  and  long,  pointed;  season,  December  to  March. 

Tree, — A  moderately  vigorous  upright  slender  gi'ower  while  young,  forming 

an  orchai'd  tree  of  rather  large 
size,  wuth  an  open  spreading, 
\  but  rather  drooping  head.  Not 

productive  while  young,  but 
when  old  very  productive.  Re- 
quires a  rich  strong  soil. 
Originated  on  the  Hudson 
river.  New  York. 

Eemaiiks. — The  Esopus 
Spitzenberghasalv/ays  ranked 
in  quality  among  apples  as  the 
Seckel  among  pears.  While 
the  trees  are  young,  it  is  not  a 
good  bearer,  unless  growing  in 
/  sandy  or  gravelly  soil's,  nor  is 

the  fruit  as  high  flavored  as 
from  old  trees.  In  some  sec- 
tions of  the  west  it  has  been  found  a  little  tender,  or  rather  subject  to  blight, 
which  perhaps  could  be  traced  to  an  unsuitable  soil.  In  all  rich  limestone  soils, 
wherever  I  have  had  record  of  it,  the  trees  are  healthy,  hardy  and  productive, 
after  arriving  at  maturity,  say  fifteen  to  twenty  years. 


\ 


/ 


/ 


niGBY  SWEET. 


St/nonpins, —  Lady's 
Blush,  Tnimbull  Sweet, 
Fenton  Sweet. 

Fruit — Size,  medium 
or  above;  form,  roundish, 
conical,  flattened  at  ends, 
often  one  side  enlarged  or 
slightly  oblique ;  color, 
clear  pale  yellow,  with  a 
faint  tinge  of  rod  in  the 
j  sun,  and  a  few  small,  ob- 
scm-e,  sufi'used,  reddish 
dots ;  stem,  medium,  often 
short  and  mther  slender, 
usually  set  a  little  on  one 
side  of  an  open  rather  deep 
cavity;  calyx,  small  to 
medium,  generally  closed ; 


HIGBY    SWEET. 


N 
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oasin,  deep,  abrupt,  slightly  furrowed ;  flesh,  white,  very  tender,  juicy,  delicate, 
rich,  sweet ;  core,  sroall,  compact  j  seeds,  plump,  roundish  ovate,  sharply  pointed  j 
season,  October  to  December. 

Tree. — A  vigorous,  healthy,  upright  grower  while  young,  w^ith  moderate  sized 
fiboots.  lu  the  orchard  it  makes  a  round,  regular,  open  head,  and  forms  a  rather 
large  tree,  producing  almost  annually  and  abundantly  a  fair  even-sized  fruit. 
Originated  in  Tnimbull  county,  Ohio. 

Kemarks. — This  is,  comparatively,  a  new  variety,  but  a  very  hardy  tree,  pro- 
ductive, and  one  of  tho  most  delicate  and  pleasant  of  all  the  sweet  apples.  It 
is  especially  suited  for  table  use,  or  for  cooking,  or  for  other  uses  about  the  home- 
Ktead,  but  is  too  tender  for  shipment. 

lady's  sweet. 

Syrmyms. — Ladies'  Sweeting. 

Fruit. — Size,  above  medium  to  large ;  form,  roundish  conical,  generally  veiy 
regular  J  color,  pale  yellowish  green,  mostly  overspread  with  broken  stripes  and 
splashes  of  two  shades  of  red,  and  many  yellowish  gray  dots,  often,  unless  fully 
exposed  to  the  sun  when  growing,  there  is  cloudy  white  over  tho  red,  and  always 
a  bloom  on  the  fruit  at  gathering ;  stem,  varying,  generally  short  and  stout ; 
cavity,  broad,  open,  not  very  deep ;  calyx,  quite  small,  closed ;  basin,  rather 
shallow  or  medium  depth,  rather  abrupt,  often  corrugated ;  flesh,  whitish,  juicy, 
crisp,  tender,  with  a  sprightly,  agreeable,  sweet  aroma  j  core,  rather  large  j  seeds, 
abundant;  season,  December  to  March. 

Tree. — A  moder- 
ately vigorous  gro  w- 
^  while  young, 
lonning  a  round 
leaded  medium  to 
^ge-sized  tree,  fill- 
^with  spray,  which 
J^qnires  judicious 
care  in  pruning  or 
tho  fruit  is  of  littlo 
yaluo;  very  product- 
j^e.  Orifidnatcdnear 
^^ewburgh,  New 
lork. 

Bemarks. — ^This 
^'ariety,  originally 
feributed  by  the 
Messrs.  Charles  and 
4*  J.  Downing  from 
^ewburgh,New 
^wt,  is,  throughout 
^W  State  and  many 
^ions  elsewhere, 

considered  as  one  of  tho  very  best  and  most  profitable  of  sweet  apples.  The 
^  prove  hardy,  tho  fruit  is  of  fair,  even,  regular  size,  keeps  w^ell,  bears  carriage 
^  market  well,  and  is  one  of  the  best  for  table,  cooking,  or  stock  uses. 

wniTB  rippnr. 

.  ^ruif. —Size,  large  ;  form,  roundish,  oblong,  slightly  conical,  generally  regu- 
S  sometimes  a  lit Ae  oblique ;  color,  greenish  white  until  fully  ripe,  when  it 
"^mea  yellowish,  or  pale  yellowish  green,  often  almost  lined  as  if  striped,  many 
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eiiiall  dark  green  specks  with  suffused  surrounding  shades  of  light  green ;  stem, 
generally  short ;  cavity,  deep,  wide  and  open ;  calyx,  rather  small,  with  generally 
long  closed  segments ;  basin,  deep,  abrupt,  somewhat  furrowed ;  llesh,  yellowish 
white,  crisp,  tender,  juicy,  sprightly  sharp  sub-acid,  with  a  pleasant  but  not 
peculiarly  rich  aroma;  core,  small,  compact;  seeds,  abundant,  light  brown; 
season,  December  to  March. 


Tree. — A  very  thrifty,  upright,  hardy,  healthy,  and  -vigorous  grower,  with 
strong  dark  brownish  red  shoots  and  large  leaves,  foiming  a  large  upright, 
spreading,  open  orchard  tree,  very  productive  and  profitable. 

Eemakks. — The  origin  of  the  White  Pippin  is  as  3'et  unkno\vn.  It  can  be 
traced  only  to  the  earliest  nurseries  and  orchards  in  southern  Ohio,  from  whenoe 
it  has  been  largely  distributed,  and  generally  proved  profitable.  Like  other 
varieties  of  winter  fruits  its  size  is  somewhat  increased  when  grown  far  south, 
and  its  keeping  qualities  reduced,  so  that  it  is  rarely  found  south  of  Kentucky 
later  than  January  or  February,  while  in  the  north  part  of  Ohio  and  New  York 
it  often  keeps  until  May  and  June. 

SUMMER  EOSE. 

Synonyms, — ^Woolman's  Harvest,  Lippincott. 

Fruit — Size,  below  medium ;  form,  roundish,  flattened,  regular ;  color,  glossy 
pale  yellow,  blotched  and  splashed,  and  streaked  with  two  shades  of  rich  red, 
lew  minute  dots ;  stem,  varying  from  stout  to  slender ;  cavity,  narrow,  pretty 
deep;  calyx,  with  recurved  segments  partially  or  quite  closed;  basin,  broad, 
open,  pretty  deep,  slightly  furrowed ;  flesh,  lino  grained,  white,  tender,  crisp, 
juicy,  sprightly,  agreeable,  sub-acid ;  core,  medium  to  large ;  seeds,  abundant, 
short,  plump,  full,  round,  ovate ;  season,  July  and  ^August.    ^ 

Tree, — A  vigorous,  healthy  gi'ower,  with  short  jointed  stout  shoots,  forming 
a  small  or  medium  sized  orchard  tree,  with  an  irregular  spreading  head ;  very  pro- 
ductive.    Originated  in  New  Jersey. 


SDMMEK   KOSE. 


Kg.  1.    KIKTLAND'S    MORELLO. 
Pig.  3.    ARCH    DUKE. 


BLACK    EAGLE. 


POPULAR  VARIETIES   OP  HARDY  ?RUIT. 
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Reharks. — "Where- 
ever  grown  the  Summer 
Rose  proves  one  of  the 
most  desirable  of  early 
Einnmer  fruits  for  family 
use.  It  is  an  early  bear- 
er, continues  a  long  time 
in  ripening,  much  longer 
than  most  of  early  va- 
rieties, and  although  not 
quite  as  rich  in  quality 
as  Early  Joe  or  Garden 
Royal,  it  nevertheless 
has  a  sprightliness  that 
makes  it  always  admired, 
and  fits  it  well  for  the 
dessert  or  for  cooking. 
It  is  valuable  as  a  mar- 
ket sort  where  quality  is 
xanked  before  size. 


CHERRIES. 


ABCHDI7KS. 

Sj^mmfftM. — Oriote  de  Portugal,  Portugal  Duke,  late  Archduke,  late  Duke,, 
(ineorreetly.) 

Fruit. — Size,  large;  form,  round,  heart-shaped,  compressed;  color,  dark, 
■faaaing  red  ]  stem,  long  and  slender )  flesh,  light  red,  slightly  adhering  to  the 
pit,  tender,  sub-acid,  rich,  and  very  good ;  season,  early  in  July. 

Tree. — ^A  vigorous,  healthy,  upright  grower,  with  long,  broaui  oval,  dark  rich 
green  foliage,  slightly  serrated,  and  the  petioles  a  little  bronzed.  Old  bearing 
trees  become  slightly  pendulous,  but  the  general  habit  is  quite  upright.  It  is  an 
old  English  variety,  first  described  by  Lindley. 

Remarks. — Of  all  the  varieties  of  the  Duke  cherries  the  Archduke  is  decidedly 
the  best,  being  more  vigorous,  quite  as  hardy,  very  productive  and  ripening' its 
finit  evenly.  In  sections  where  the  more  tender  class  of  sweet  cherries  fails  to 
succeed,  this  variety  supplies  a  want,  and  ofiers  superior  claims  to  cultivation. 
The  true  variety  is  somewhat  rare,  as  the  common  late  Duke  is  often  sold  for  it. 

BLACK  EAGLE. 

TruU. — Size,  above  medium  to  large ;  form,  obtuse,  heart-shaped ;  surface, 

finootLeven,  regular ;  color,  reddish  purple,  becoming  nearly  black  at  maturity ; 

stem,  medium  length,  rather  slender,  inserted  in  a  round  regular  basin )  fiesh, 

.  deep  purple,  almost  or  quite  tender,  with  a  rich  high  flavored  juice,  superior  to 

toy  other  black  cherry  except  Black  Hawk ;  season,  early  in  July. 

Tree. — A  short  jointed,  stout,  strong  grower,  with  large  leaves,  producing  only 
nwderately  while  young,  but  abundantly  when  the  trees  have  acquired  some  age 
The  fruit  is  borne  in  pairs  and  threes.     It  is  an  English  variety,  originated  by 
^e  daughter  of  Mr.  Knight,  in  1806,  from  seed  of  the  Bigarreau  fertilized  by 
^«  May  Duke. 

BiHAESS. — This  is  one  of  the  richest  in  quality  of  all  the  sweet  cherries, 
*J^  jJso  one  of  the  most  hardy  trees.  Its  unproductiveness  while  young  has 
**niost  thrown  it  out  of  cultivation,  but  it  is  a  variety  that  should  be  retained, 
•^d  one  or  more  trees  planted  in  every  orchard  for  family  use. 
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kirtland's  morello. 

Synonyms. — Large  Morello,  Kirtland's  largo  IVIorello. 

^Fruit. — Size,  largo  for  its  class  ;  form,  roimdisli  j  color,  ricli  shining  dark  redj 
flesh,  tender,  juicy,  acid,  rich,  high  flavor;  stem,  mther  short,  inserted  in  a  nar- 
row round  basin — ^bomc  in  pairs  ;  pit,  quite  small ;  season,  early  in  July. 

Tree, — A  vigorous,  rapid  grower,  spreading,  and,  like  all  the  Morellos,  a  little 
drooping  yet  upright,  forming  a  very  handsome  tree  of  something  above  the 
ordinary  range  of  its  class.  The  wood  appears  to  be  combined  with  Duke  and 
Morello,  while  the  leaf  is  strictly  Morello.  Originated  by  Professor  J.  P.  Kirt- 
land  of  Ohio. 

Hemakks. — In  sections  of  the  southern  and  western  Sllites,  where  the  sweet  cher- 
ries are  unsuccessful  generally,  this  variety  is  one  of  the  best,  in  connection  with 
the  Early  Richmond,  Louis  Pnilippe,  and  others,  to  form  the  orchard.  It  is  not  a 
great  bearer,  but  its  fruit  is  evenly  distributed  over  the  whole  tree,  and  is  of 
uniform  size,  large,  very  handsome  and  good. 

OHIO  BBAUTY. 

JPruf^.— Size,  largo;   form,  round^,  obtuse  heart-shaped,  sometimes  nearly 
round ;  suture,  slight  ]  color,  yellow,  light  ground,  mostly  overspread,  and  somewhat^ 
marbled  with  dark,  rich,  and  pale  reds ;  stem,  rather  long  and  slender,  and  set^ 
in  a  deep  open  basin j  flesh,  yellowish  white,  tender,  juicy,  delicate  sweet,  with 
a  rich  flne  sprightly  flavor  ]  pit,  small,  oval ;  season,  last  of  June. 

Tree, — ^A  healthy,  hardy,  vigorous,  rather  short-jointed  grower,  forming  aronnd. 
open  headed  tree,  that  comes  very  early  into  bearing  and  produces  abundantly* 
Originated  by  Professor  J.  P.  Kirtland,  of  Ohio,  in  1843. 

Kemarks. — This  variety  was  flrst  sent  out  in  1847,  and,  so  far  as  I  can  leam^ 
wherever  it  has  been  grown  has  proved  superior  to  the  claim  made  for  it  by  its 
originator.  In  no  place  that  I  can  learn  of  has  the  tree  ever  shown  any  sign  of 
disease, ^and  it  is  reported  as  being  grown  successfully  where  the  Black  Tartarian 
and  Elton  have  failed. 

NECTARINES. 


BTBT7GE. 

Synonyms. — Common  Etmge,  Anderson's,  Oatland's,  Claremont,  Temple, 
Spring  Grove,  Peterborough,  (moorrectly.) 

Fruit — Size,  medium  to  large ;  form,  roundish,  inclining  to  oval ;  suture, 
deepest  toward  the  apex ;  skin,  smooth,  of  a  pale  greenish  ground,  becoming, 
when  well  ripened  in  the  sun,  nearly  covered  with  a  deep  Violet  or  blood  red, 
distinctly  dotte<l  with  minute  brownish  specks ;  flesh,  greenish  white,  slightly 
stained  with  pale  red  next  the  stone,  from  which  it  separates  freely,  very  juicy, . 
melting,  rich,  and  high  flavored ;  stone,  medium  size,  oval,  slightly  pointed,  quite 
rough  and  of  a  pale  color )  season,  early  in  September. 

Tree. — The  tree  is  a  vigorous,  hardy  and  healthy  grower,  with  crenated  leaves 
having  uniform  glands ;  flowers,  small,  and  of  a  pale  dull  red ;  of  Engb'sh  origin. 

Eekarks. — The  nectarine  is  one  of  the  choicest  of  our  st^ne  fruits,  and  the 
trees  are  as  easily  gi*own  and  more  hardy  than  the  peach,  while  to  insure  the  crop 
of  fruit  no  more  cai*e  is  requisite  than  to  insure  that  of  the  plum — ^the  curculio 
being  the  only  obstacle  to  success.  The  variety  figured  and  described  here  is 
one  of  the  very  best  and  hardiest. 


OHIO    BEAUTY. 


GEORGE    THE    FOUItTH. 


NOBLESSE. 


POPULAR   VARIETIES   OF   HARDY   FRUIT  LST 

PEACHES. 

« 

GEOKGE  THE  FOURTH. 

Fruit. — Size,  medium  to  large  j  fonn,  roundish,  divided  by  a  broad  deep  suture, 
making  one  half  appear  larger  than  the  other ;  skin,  yellowish  white,  dotted 
with  dirk  bright  red,  and  shading  into  a  rich  dark  red  cheek  where  fully  exposed 
to  tbe  sun  j  flesh,  whitish,  pale  red  next  the  stone,  melting,  juicy,  with  a  rich, 
luscious  flavor ;  stone,  small,  separating  freely  from  the  flesh ;  season,  last  of 
Auflnist. 

Tree. — A  moderately  vigorous  grower  and  regular,  unifoiin,  moderate  beai'er, 
producing  its  fruit  evenly  distributed  and  all  of  unqualified  excellence.  The 
flowers  are  small  and  the  leaves  have  obscure  globose  glands.  Originated  in 
New  York  city. 

Remarks. — Although  the  peach,  like  the  strawbeny,  may  be  termed  an 
evanescent  fniit,  yet  there  are  a  few  old  varieties  whose  excellent  qualities  surpass 
all  those  of  more  recent  origin,  of  which  is  the  one  hero  described.  It  is  not  a 
profuse  bearer,  and  hence  its  buds  are  so  generally  well  perfected  that  it  often 
sustains  uninjured  a  greater  degree  of  cold  than  many  other  varieties,  and  when 
it  fruits  all  the  specimens  are  nearly  equally  good.  The  large  Early  York, 
Haines's  Early,  Walters's  Early,  and  one  or  two  more  popular  market  sorts, 
undoubtedly  sprung  from  this ;  and  while  possessing  some  superior  qualities  for 
market  orchard,  have  none  of  them  the  richness  and  delicacy  of  this  sort  for  table 
use. 

XOBLSSSE. 

Syncnyms, — Lord  Montague's  Noblesse,  Mellishe's  Favorite,  Vanguard,  No- 
blest, Double  Montague. 

Fruit, — Size,  above  medium  to  large ;  form,  roundish,  sometimes  with  a  hollow 
At  tbe  apex  and  a  small  point.  Sometimes  it  is  roundish  oblong,  and  the  point 
at  apex  quite  prominent.  Skin,  pale  greenish  white,  marbled  and  streaked  with 
two  shades  of  dull  red  in  the  sun,  occasional  faint  blotches  of  red  on  the  shaded 
side;  flesh,  greenish  white,  very  juicy,  melting  Avith  a  rich,  delicious  flavor; 
stone,  large,  obovate,  pointed,  separates  freely  from  the  flesh,  and  without  any 
stain  of  red ;  season,  early  in  September. 

Tree. — ^A  moderately  slow  grower  at  the  north,  and  somewhat  liable  to  mildew 
wben  not  in  good  ground.  At  the  south  it  grows  more  vigorously,  and  does  not 
mildew.  The  flowers  are  large  and  the  leaves  serrated  without  glands.  Orig- 
inated in  France. 

liEiiAKKS. — ^The  Noblesse  is  one  of  the  old  varieties,  whose  good  qualities 
bavo  as  yet  been  unsurpassed  by  any  of  recent  origin.  It  is  of  the  richest  and 
bigbest  flavor,  and  being  entirely  white  at  the  stone,  is  quite  desirable'for  canning 
w  preserving. 

PE^VRS. 
Drx. 

« 

Fruit. — Size,  largo ;  form,  oblong,  pyriform ;  color,  pale  yellow,  becoming 
deep  yellow  when  well  matured,  with  many  distinct  irregular-sized  russet  dots 
and  patches,  and  oonsiderably  russeted  around  the  stem ;  stem,  rather  short,  stout, 
^Dickcgt  at  each  end,  set  obliquely  or  with  a  raised  lip  on  one  side,  with  little  or 
nodepresgion  ;  cal}'^,  small  for  the  size  of  the  fruit  j  basin,  shallow;  flesh,  yel- 
J^^isb  white,  moderately  fine-grained,  juicy,  melting,  rich,  sweet,  slightly  per- 
*jimed ;  core,  mai'ked  with  a  dark,  gritty  circle,  and  the  same  extending  toward 
^"CBtem;  season,  October  and  November. 
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Tree. — A  vigorous,  upright  grower,  with  pale  yellow,  slender  shoots,  8< 
thorny,  quite  hardy,  unproductive  while  young,  but  an  abundant  bea 
the  tree  becomes  of  mature  age,  say  10  to  15  years  from  planting;  o 
in  Boston,  Massachusetts,  in  the  garden  of  Madam  Dix,  and  fruited  foi 
time  in  1826. 


Remarks. — Although  the  Dix  is  comparatively  a  long  time  before  o 
to  be&ring,  so  far  as  I  can  learn  it  proves  an  earlier  bearer  and  a  better  f 
than  in  its  own  locality ;  and  such  is  its  vigor  and  hardihood  that  it  is  y 
the  most  valuable  sorts  for  extensive  orchard  planting;  for,  when  it  o 
mences  bearing  it  produces  abundantly,  of  a  regular,  even,  large  fruit, 
for  table  or  market. 


DIX. 


PARADISE    D-  AUTOMNE. 


POPULAR   VARIETFES   OP  HARDY  FRUIT. 
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PARADISE  D'AXrTOM>rE. 

Synonyms. — Autumn  Paradise,   Calcbasse  Bosc,  Maria  Nouvelle,   Princess 
Marianne. 

Fruit. — Size,  large ;  form,  obovate,  obtuse,  pvriform,  with  an  irregular,  uneven 
surface ;  color,  dull  yellow,  mostly  overspread  with  a  bright  cinnamon  russet, 
deepening  on  the  sunny  side ;  stem,  rather  long  and  slender,  largest  at  ends,  and 
obliquely  attached  to  the  fmit  by  fleshy  wrinkles,  without  depression ;  calyx, 
rather  large,  open,  wiih  reflexed  segments;  basin,  abrupt,  furrowed;  flesh,  yel 
lo\dsli  white,  slightly  granulous,  juicy,  buttery,  melting  with  a  delicious,  rich, 
vinous,  aromatic  flavor ;  core,  smull ;  seeds,  full,  long,  pointed;  season,  Septem- 
ber and  October. 


,  Tree.—A  vigorous,  strong  grower,  with  long,  reddish  brown  shoots,  dotted 
^ith  many  large,  whitish  gray  specks ;  at  first  the  tree  is  quite  upright,  but  it 
^n  becomes  half  pendulous,  spreading,  open,  and  rather  straggling;  an  early 
^^  very  abundant  bearer ;  of  foreign  origin. 

feiiARKS. — As  a  standard  orchai'd  fruit,  the  Pai'adise  d'Automno  is  by  many 
^^inent  pomologists  regarded  as  even  superior  to  the  Beurre  Bosc,  which  it  some- 
^^at  resembles  both  in  tree  and  fmit.  It  is  a  variety  that  as  a  standard  comes 
^ly  into  bearing,  and  produces  abundxmtly  a  fruit  that  in  quality  has  few  to 
^^ass  it. 
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THE  FRUITS  OF  FLORIDA. 


By  Geo.  W.  Atwood,  St.  Algustise,  Florida 


In  considering  tbc  subject  of  this  communication,  tLo  writer  would  premise 
that  comparatively  few  among  our  own  people  are  aware  that  within  less  than 
60  hours'  travel  by  railroad  from  Now  York  city,  in  oiur  own  country,  there  exisU 
a  faiiT-liko  land  of  fruits  and  flowers,  not  less  beautiful,  inviting,  or  attractive 
than  that  described  by  the  dramatic  poet  in  his  picture  portraying  the  romantic 
and  blissful  abode  which  the  ardent  Jover  had  prepared  for  his  mistress  upon  the 
shores  of  the  Lake  of  Como,  and  whose  balmy  breezes  and  delightful  atmos- 
phere are  ever  redolent  with  the  odorous  perfumes  of  fragrant  flowers,  and  ever- 
expanding  blossoms  of  the  orange,  and  where 

**the  lemoD,  oranfi^e,  and  the  lime. 
Amid  their  verdant  umbra^ro  countless  (irlow 
With  fragrant  fruits  of  ve^^table  gold  ;*' 

and  where  all  the  semi-tropical  fruits,  as  the  orange,  the  lemon,  the  lime,  the 
citron,  the  olive,  the  fig,  the  pineapple,  the  banana,  the  guava,  and  the  palm  are 
produced  in  greater  perfection  of  quality,  flavor,  size  and  form,  than  in  the  more 
tropical  climate  of  the  West  Indies  and  Brazil,  and  with  less  care  and  attention, 
and  with  greater  exemption  from  the  vicissitudes  of  climate  and  the  hazards  of 
injury  from  the  insect  tribe,  than  are  the  common  fruits  of  the  north,  as  the  apple, 
the  pear,  the  peach,  or  the  plum. 

Nearly  every  forest  and  woodland,  south  of  30°  north  latitude,  abound  with 
groves  of  the  wild  orange,  some  of  which  are  of  enormous  extent.*  It  is  from 
these  sources  that  the  numerous  groves  of  sweet  oranges,  limes,  lemons,  and 
citrons  are  collected,  by  digging  the  wild  trees  of  the  sour  and  bitter-sweet 
varieties  in  the  forests  and  hummocks,  and  transplanting  them  into  groves,  at 
uniform  distances,  whei*e  the  new  shoots  are  peimitted  to  grow,  and  are  then 
budded  with  the  sweet  orange,  lemon,  &c.,  and  thus  are  established  groves  of 
every  desired  variety  intended  for  the  supply  of  the  market. 

Whether  the  orange  was  introduced  into  Florida  by  the  early  Spaniards,  or 
some  unknown  previous  race,  is  yet  a  mooted  question,  and  would  rjequire  more 
space  than  the  limited  character  of  this  article  would  admit  to  give  the  views  of 
the  writer,  or  the  different  theories  of  others  on  the  subject. 

The  orange  or  Citrus  family  of  fruits,  comprising  all  the  varieties  of  the  orange, 
citron,  lemon,  lime,  and  shaddock,  numbers  more  than  100  known  varieties. 

Dr.  Sickler,  who  spent  six  years  in  Italy,  and  paid  great  attention  to  the  kinds 
and  culture  of  the  Citrus  family,  published  at  Weimar,  in  1815,  a  qiiarto  vol- 
ume, called  Vollkommeno  Orangerie  Gartner,  in  which  he  describes  74  sorts. 
He  arranges  the  whole  into  two  classes,  and  these  classes  into  divisions  and  sub- 
divisions, witliout  regard  to  their  botanical  distinctions  or  species,  as  follows : 

Lemons — 

Cedrats,  or  Citrons 4  sort«. 

Hound  lemons 0  sorU 

Pear-shaped  lemons II  sorts. 

Cylindrical  lemons 4  sorts. 

Gourd-shaped  lemons 2  sort*. 

Wax  lemons .5  softs. 

Lumies  lemons 8  sorts. 

*The  writer  of  this  visited  one  of  these  groves  in  east  Florida,  said  to  be  10  miles  loo^t 
and  varying  from  half  a  mile  to  a  mile  in  ^vidth. 
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* 

Cedrat,  lemons  or  citronats 6  sorts. 

Jjimos '. 4  sorts. 

Bitter  oraD^s G  sorts. 

Soar  orangus G  sorts. 

8weet  oraD{?c8 12  sorts. 

Few  other  classes  of  fruits  are  more  easily  propagated  than  the  citnis,  and  all 
of  the  species  may  be  rapidly  increased  and  produced  either  by  seeds,  cuttings, 
layers,  grafting,  or  budding  ;  the  lime  being  the  most  difficult,  and  the  citron  the 
most  easy  of  propagation.     They  differ  from  deciduous  fruits  in  the  respect  that 
like  always  produces  like,  the  seed  of  every  variety  invariably  producing  its 
kind.     Cuttings  of  thrifty  wood,  two  years  old,strike  fibres  as  readily  as  younger 
wood,  though  the  mode  of  propagating  almost  universally  adopted  in  Florida  is 
by  budding  upon  young  stocks  from  the  nursery,  or  from  the  larger  stocks 
obtained  from  the  forests.     The  citrus  family  of  fruits  is  supposed  to  have  orig- 
inated in  the  wanner  parts  of  Asia,  and  to  have  derived  its  name  from  the  town 
of  Citron,  in  Judea,  though  it  has  been  cultivated  from  time  immemorial  in 
middle  and  southern  Europe,  and  is  now  cultivated  almost  throughout  the  world, 
and  in  no  higher  degree  of  perfection  than  in  east  Florida,  south  of  the  30°  north 
latitnde. 

The  Orange,  fCitrtis  aiirantiumj — ^The  cultivation  of  the  orange  in  east  Flor- 
ida, previous  to  1835,  had  attained  a  degree  of  considemble  commercial  import- 
ance, and  the  cxi^orts  of  this  fruit  from  the  small  city  of  St.  Augustine  are  said 
to  have  amounted  to  $100,000  annually. 

On  the  St.  John's  river,  and  in  some  parts  of  west  Florida,  as  at  Tampa  bay, 
groves  were  being  established'as  a  source  of  commercial  supply;  the  west  coast 
is  not  considered  as  favorable  for  the  cultivation  of  this  fniit,  on  account  of  its 
longh  winds,  as  is  the  east  coast. 

In  February,  1835,  a  very  severe  frost  visited  the  State,  and  most  of  the 
orange  groves  and  other  semi-tropical  fruits  were  destroyed,  or  nearly  so,  leaving 
only  the  stumps  and  roots  to  spring  again.  Many  of  these  sent  up  shoots,  and 
began  to  encourage  hopes  of  returning  prosperity  to  this  branch  of  industry. 
These  hopes  were  not  permitted  to  be  realized,  however,  for,  in  1842,  an  insect 
called  the  orange  coccus,  or  scale  insect,  appeared  in  the  orange  groves,  and 
spread  with  great  rapidity  over  the  whole  country,  almost  totally  destroying 
every  tree  attacked.  This  terrible  calamity  continued  for  10  or  12  years,  and 
bid  defiance  to  almost  every  effort  made  to  stay  its  blighting  force.  Many 
became  discouraged  in  the  contest  and  abandoned  further  attempts  to  re-estab- 
lish this  heretofore  agreeable  and  profitable  branch  of  industry.  In  1853,  how- 
ever, the  insect  began  to  decrease  in  numbers  and  finally  disappeared,  since 
which  time  most  of  the  groves  now  in  the  State  must  date  their  birth ;  although 
there  are  probably  not  now  50  bearing  trees,  where  there  were  1,000,  (some  of 
which  were  100  years  old,)  prior  to  the  great  cold  of  1835,  when  the  mercury 
fell  below  zero,  yet  a  new  interest  is  being  revived  in  the  cultivation  of  this 
frmt,  and  new  groves,  probably  not  less  than  50,000  trees,  have  been  planted  in 
east  Florida  since  the  close  of  the  rebellion.* 

The  orange  from  the  seed  produces  fixut  in  from  7  to  10  years,  depending 
^pon  situation,  culture,  &c.     Groves  made  from  wild  stocks,  usually  cut  off  at  a 

S[ht  of  three  to  four  feet  from  the  ground,  and  the  new  shoots  budded,  gen- 
ly  produce  fruit  in  three  years.  The  number  of  oranges  produced  from  a 
fflBgle  tree  varies  from  100  to  10,000,  according  to  the  age,  situatiop,  and  treat- 
Dient  of  the  tree.  The  trees  are  usually  set  20  feet  apart,  and  an  acre  will  con- 
^n  about  100  trees.  Florida  oranges  were  usually  sold,  previous  to  1835,  at 
87  50  to  $10  per  thousand.     Now  a  demand  exists  for  twenty  times  our  present 

'A  mora  recent  writer  in  Floridft  estimates  thnt  from  75,000  to  100,000  oraneo  trees  were 
^f^planted  and  budded  last  year ;  and  at  least  150,000  since  the  close  of  the  rebellion. — £o. 
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supply,  at  $15  to  $20  per  thousand,  as  they  hang  upon  the  trees.     The  present 
number  of  bearing  trees  in  east  Florida  probably  does  not  exceed  10,000. 

The  Lemon  is  produced  in  east  Florida  to  a  degree  of  perfection  far  sur- 
passing the  same  fniit  grown  in  the  West  Indies,  Sicily,  Italy,  or  Spain,  and 
persons  familiar  with  this  fruit  in  those  countiies  ai'e  rather  disposed  to  dis- 
credit the  statemqnt  that  the  lemons  of  Florida  are  of  the  same  variety  of  fruit 

The  WTiter  hao  a  Sicily  lemon  tree  in  his  garden,  which,  last  season,  produced 
many  lemons  that  weighed  2^  pounds  each ;  and  it  is  not  an  unusual  circnin- 
stance  to  pick  from  the  same  tree  lemons  weighing  1^  to  If  pounds  each. 

The  lemon,  lime,  citron,  and  shaddock  are  all  produced  and  propagated  in 
Florida  in  the  same  manner  as  the  orange,  and  of  a  quality  superior  to  those  of 

other  countries. 

* 

The  Lime,  (Citrus  limetta,) — ^There  are  five  of  the  acid  varieties  of  this 
finiit  named  in  English  nursery  cataWues.  The  juice  of  the  lime  is  prefened 
to  that  of  the  lemon,  as  being  more  wholesome  and  agreeable. 

The  CiTiiON,  (  Citrm  medicaj — This  fruit  is  commercially  known  in  the  United 
States  as  a  preserved  confection,  imported  from  the  Mediten*anean  in  oblong 
boxes,  weighing  20  to  25  pounds  each,  and  used  by  families  as  an  addition  to 
fruit  cake,  pies,  &c.  It  is  a  native  of  the  warm  regions  of  Asia.  Heretofore 
but  little  attention  has  been  paid  to  the  cultivation  of  this  fruit  in  Florida,  except 
for  variety  and  ornament,  and  it  is  not  usual  to  observe  more  than  one  or  two 
trees  in  a  large  garden  of  several  acres  in  extent,  though  it  is  grown  here  with 
the  greatest  ease  and  perfection,  frequently  producing  fruit  weighing  10  pouDd& 
and  there  is  no  doubt  but  that  it  may  be  cultivated,  presei'ved,  ana  introduced 
into  our  home  markets  as  an  article  of  commeroe,  with  great  profit  to  the  pro- 
ducer. There  is  no  other  variety  of  this  species  so  easily  propagated,  and  none 
more  hardy,  or  that  yields  its  fruit  so  quickly,  or  produces  more  abundantly; 
and  the  cu'cumstance  that  both  th6  fruit  and  the  sugar  for  preserving  it  are  pro- 
duced in  the  same  field,  with  equal  facility,  gives  to  the  American  cultivator  a 
great  advantage  over  the  foreign  producer  in  our  market.  The  citron  prej)ared 
and  preserved  by  private  families  m  Florida  for  home  use  is  of  much  finer  quality, 
lighter  colored,  and  more  transparent  than  the  imported. 

The  writer  supposes  that  the  citron  fruit  may  be  profitably  grown  and  sold  here 
in  its  green  state  at  four  to  five  cents  per  pound.  The  price  of  sugar  in.  Florida, 
before  the  war,  ranged  from  four  to  six  cents  per  gound,  and  at  the  same  period 
the  wholesale  price  of  the  imported  citron  in  New  York  from  15  to  20  cents  per 
pound,  and  now  in  the  same  market  the  price  is  about  25  cents  per  pound. 

It  will  be  apparent  to  most  persons  that  the  cost  of  preparing  this  fruit  foi 
market  on  a  large  scale  need  not  be  great,  and  that  the  combination  of  two  articles, 
green  citron  ana  sugar,  the  cost  of  producing  which  does  not  exceed  one-half 
their  actual  value,  where  the  two  are  combined,  must  leave  a  largo  margin  of 
profit  to  those  who  engage  intelligently  and  with  proper  facilities  in  the  business 
of  cultivating  and  preparing  this  article  for  market. 

The  writer  has  several  citron  trees  in  his  garden  which  produced  fruit  in  one 
year  from  the  bud  in  the  stock  of  the  sour  or  wild  orange. 

The  Shaddock,  f  Citrus  decumanaj — A  native  of  India  or  China,  is  now 
cultivated  in  all  warm  climates,  and  is  called  Arancio  Massino  by  the  Italianfi, 
Granger  Pampelmouseby  the  French,  and  sometimesin  this  country  Mock-orang*, 
or  Forbidden  Fniit.  It  was  brought  from  China  to  the  West  Indies  by  Captain 
Shaddock,  from  whom  it  derives  its  present  name.  There  are  at  least  six  varieties, 
only  one  of  which  is  useful  or  desurable  as  a  frait.  Some  of  these  attain  a  very 
large  size,  frequently  weighing  10  to  14  pounds.  It  is  chiefly  used  for  omament 
or  show,  and  where  several  sorts  of  oranges  are  presented  at  dessert  ij  forms  ft 
striking  addition  to  the  varieties  in  the  way  of  contrast. 

The  most  desurable  variety  of  this  fruit  is  sometimes  called  Grape  Fruit,  i^ 
possesses  a  reddish  pulp,  with  most  agreeable  sub-acid  sweetness,  and  is  excelled 
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for  quenching  thirst ;  and  from  the  thickness  of  its  rind  will  keep  longer  than  the 
fruit  of  any  other  of  the  citnis  family.  This  variety  is  well  worth  cultivating 
for  the  excellence  of  its  solid  vinous*  pulp,  which  furnishes  a  substitute  for  other 
acid  fruits  iu  pics,  tarts,  jellies,  &c. 

IjOquAT,{Eriobotrya  JaponicaJ^ — This  fruit  is  known  in  the  south  as  the  Japan 
plum.  The  tree  is  an  evergreen,  and  grows  10  to  20  feet  high,  and  is  desirable 
in  every  southern  garden  on  account  of  its  hardiness,  withstanding  a  greater 
degree  of  cold  than  any  of  the  semi-tropical  fruits.  It  ripens  its  fruit  in  February 
and  March,  when  most  other  fruits  are  gone ;  is  a  profuse  bearer,  and  is  readily 
propagated  by  seeds  and  cuttings. 

Pike- Apple,  fAnanatta  sativaj — ^This  fruit  is  grown  in  some  of  the  gardens 
at  St.  Augustine,  but  at  a  point  so  far  north  that  some  slight  winter  protection  is 
necessary.  At  Cape  Camaveral,  100  milos  soutja  of  St.  Augustine,  it  is  pro- 
duced in  great  excellence  and  perfection,  the  pines  frequently  weighing  9  and 
10  pounds  each. 

This  fruit  is  easily  propagated  from  suckers  and  crowns,  the  former  preferable, 
however,  the  fruit  maturing  in  three  to  four  months  after  planting  the  suckera. 

Pap  AW,  (Carica  papaya,) — The  fruit  of  this  tree  is  sometimes  called  the 

Biead-fruit,  and  is  a  native  of  South  America.     This  remarkable  tree,  though 

iK)t  much  cultivated  at  the  present  time  in  Florida,  is  worthy  of  greater  attention, 

not  only  for  the  excellence  of  its  fruit,  but  also  for  its  other  extraordinary 

properties.     The  tree  attains  a  growth  of  20  feet  in  height,  and  yields  a  large 

supply  of  fruit  in  three  years  from  the  seed,  and  should  be  in  every  garden 

in  Florida  south  of  30**  north  latitude.     It  thrives  well  and  bears  profusely 

at  St.  Augustine.     The  fruit  is  pear-shaped,  of  a  light  yellow  color,  varying 

is  size  from  three  to  five  inches  in  length  and  from  two  to  four  inches  in 

diameter,  and  is  not  unlike  a  very  ripe  muskmelon  in  taste  and  flavor,  though 

Bweeter.     It  may  be  pared  and  sliced  and  eaten  raw  as  a  dessert  fiTiit,  or  cut  into 

slices  and  soaked  in  water  till  the  milky  juice  is  out,  and  then  boiled  and  served 

as  a  sauce,  or,  by  the  addition  of  lemon' or  lime  juice,  it  supplies  a  most  excellent 

KibBtitute  for  apple  sauce  or  tart  fruit,  to  which  it  is  scarcely  inferior.  '  The  juice 

of  the  pulp  also  forms  an  excellent  cosmetic  for  removing  freckles  from  the  skin, 

and  the  leaves  are  frequently  used,  in  the  French  West  India  islands,  instead  of 

8oap  for  cleansing  linen.     Its  remarkable  medical  properties,  however,  are  most 

important,  as  it  is  the  most  powerful  vermifuge  known,  a  single  dose  of  the  milky 

jnice  of  the  unripe  fruit,  or  of  the  powdered  seeds  of  the  ripe  fruit,  bemg  sufficient 

to  cure  the  worst  cases,  and  extirpate  every  worm  from  the  system  of  the  patient. 

The  most  extraordinary  properly  of  the  papaw  tree  is  that  related  by  Dr. 

Browne,  in  his  Natural  History  of  Jamaica,  in  which  he  says  that  the  toughest  meat 

or  poultry  may  be  made  perfectly  tender  for  cooking  by  steeping  for  eight  or 

ten  minutes  in  the  milky  juice  of  this  tree.     Dr.  Holden,  who  witnessed  its 

effects  in  the  island  of  Barbadoes,  says,  in  the  third  volume  of  the  Wemerian 

Society's  Memoirs,  that  the  juices  of  this  tree  cause  a  separation  of  the  muscular 

fihre  in  meats  that  have  been  immersed  therein,  and  that  the  vapor  of  the 

tree  serves  the  same  purpose  it  being  a  common  custom  with  the  inhabitants  to 

suspend  joints  of  meat,  poultry,  &c.,  in  the  upper  branches  of  the  trees  to  soften 

*Dd  prepare  them  for  cooking.     Thompson,  in  his  System  of  Chemistiy,  makes  an 

extract  fix)m  a  French  work  on  chemistry  entitled  Annales  de  Clmnie,  which  states 

that  "fibrine  had  been  previously  supposed  to  belong  exclusively  to  the  animal 

kingdom,  but  that  this  tree  had  been  found  to  contain  this  substance." 

The  papaw  tree  is  a  perpetual  bearer  of  fniits  and  flowers,  or  blossoms,  and 
yields  enormous  quantities  of  fruit,  a  single  tree  supplying  enough  for  a  large 
family.  ^ 

CusTAKD  Apple,  (Anona  reticulata.) — Sometimes  called  sugar  apple.  There 
toe  upwards  of  forty  varieties  of  this  fruit,  and  nearly  all  the  species  are  edible, 
•^ost  every  tropical  country  lays  claim  to  its  own  favorite  variety.     J^  Peru 


144  '   AGRICULTURAL   REPORT, 

it  is  greatly  esteemed,  and  considered  not  inferior  to  any  other  fniit  intbeworW. 
The  species  derives  its  English  name,  Custard  Apple,  from  ihe  consistencf  of 
the  pulp  of  the  fruit,  and  its  rich  color,  fragrant  odoi',  and  handsome  appearance, 
are  well  chjuacterizod  in  the  expression,  "  Apples  of  gold  in  pictures  of  silver" 

The  Spanish- American  Cherimoyer,  fAnona  chcrimoliaj  and  the  West  India 
Soursop,  (AnonamuricataJ  Sweetsop,  (^-4wo«a  squamosajTiwd  Alligator  Apple, 
(Anona  palusfns,J  are  of  this  genus. 

This  delicious  fruit  is  produced  in  excellent  perfection  as  far  north  as  St 
Augustine,  and  is  easily  propagated  from  seed. 

Fig-Makigold,  (McscrnbryanthemumJ — Of  this  genus  of  fruit,  there  aw 
upwards  of  340  different  species  described  by  botanists,  the  larger  portion  of 
which  are  natives  of  the  Cape  of  Good  Hope.  Probably  not  more  than  ten  or 
twelve  varieties  are  known  ai\^  cultivated  in  Florida. 

The  ease  with  which  this  excellent  fruit  is  propagated,  and  its  great  p^o(i^^ 
tiveness,  yielding  two  annual  crops  in  southern  Florida,  and  always  bearing 
abundantly  throughout  the  State,  should  bo  a  sufficient  inducement  for  theexten- 
sion  of  this  branch  of  horticulture  for  the  supply  of  our  home  market  at  least. 

It  is  easily  propagated  from  cuttings  and  seeds. 

GuAiAVA,  {Psidiumguaiava.) — The  name,  Guaiava,  is  a  corruption  of  tlie 
Spanish  word  (7t/a^a&a.  Of  this  fruit  there  are  17  different  species.  It  is  an 
evergreen  tree  or  shrub,  and  indigenous  to  Brazil,  Spanish  America,  and  the 
West  Indies.  It  is  propagated  by  cuttings  and  seed,  and  is  sometimes  liable  to 
injury  from  severe  frosts  north  of  29®  north  latitude,  but  south  of  that  line  it  is 
ever  bearing,  yielding  its  delicious,  aromatic,  and  wholesome  fruit  all  the  year 
round.     OnJy  three  or  four  varieties  are  known  and  cultivated  in  Florida. 

In  the  island  of  Cuba,  and  in  Brazil,  the  varieties  produced  are  more  numerooB, 
and  large  quantities  of  the  fruit  are  made  into  jellies  for  exportation  to  all  parts 
of  the  world.  * 

.The  fruit  of  the  common  G  uaiava  is  pear-shaped,  of  the  size  of  a  large  hen's 
^gi  and  sometimes  larger,  and  haa  a  smooth,  pale  yellow  skin,  enclosing  a 
many-seeded  pulp  of  delicious  acidity.  In  some  varieties  the  pulp  is  of  a  ligbt 
cream,  and  in  others  a  pale  reddish  color. 

This  fruit  is  greatly  esteemed  wherever  known,  and  being  slightly  astringent, 
as  well  as  mucilaginous,  is  very  beneficial  in  bowel  complaints. 

The  roots  and  leaves  are  also  astringent,  and  are  regarded  as  excellent  for 
strengthening  the  stomach  and  bowels. 

The  plant  is  propagated  by  seeds,  cuttings,  and  suckers. 

FoMEGBA^ATE,  (Fufiica  granatum,) — This  delicious  shrub,  or  bush-like 
tree,  is  a  native  of  Persia  and  Syria,  and  ^ws  wild  in  those  countries.  It  is 
perfectly  hardy  in  all  parts  of  Florida,  and  as  far  north  as  Hilton  Head,  Sonth 
Carolina,  and  is  widely  cultivated  and  much  esteemed  in  this  State  for  the  excel- 
lence of  its  fruit,  as  well  as  for  the  medicinal  properties  of  the  rind  and  the  floweiS) 
which  ore  not  only  an  excellent  febrifuge,  but  powerful  astringents,  and  often 
nsed  with  great  benefit  in  coses  of  diorrhcea.  The  pulp  of  the  fruit  is  a  delioioos 
sab-acid  substance,  similar  in  taste  and  flavor  to  the  red  currant,  and  is  excellent 
for  allaying  heat  and  quenching  thirst,  and  is  gently  laxative. 

The  fhiit  of  the  pomegranate  is  spherical,  the  size  of  an  orange,  with  a  ^ord- 
like  shell  or  rind,  which  is  filled  with  seeds,  enclosed  in  membranous  ceus  and 
surrounded  with  a  juicy,  reddish  pulp. 

There  are  several  varieties  of  this  fhiit,  comprising  early,  medium,  and  late. 

The  early  and  the  medium  varieties  have  a  pale  yellow  skin  or  rind,  with  » 
beautiful  tinge  of  red  upon  the  side  or  cheek,  and  ore  sparsely  dotted  with  fine 
pippin-like  spots.  The  later  sorts  have  a  dark  russet-colored  rind,  and  the  seeds 
are  of  a  pale  pink  color. 

This  tree  bears  a  beautiful  urn-shaped  scarlet  flower  ]  and  there  is  no  tieo 
more  showy  than  the  pomegranate  when  in  flower. 
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The  fnilt  begins  to  ripen  at  St.  Augustine,  Florida,  about  tlie  middle  of  July, 
and  continnes  till  the  middle  of  December.  It  bears  transportation  well  on 
account  of  its  bard  rind,  keeps  for  several  weeks  after  it  has  been  taken  from  tho 
tree,  and  no  doubt  may  be  made  a  profitable  market  fruit. 

It  is  increased  by  cuttings,  layers,  and  suckers,  and  thrifty  wood  two  years  old 
will  strike  fibres  as  readily  as  younger  wood. 

Banaxa,  {Musa  paradtsiaca,)—^!  the  banana  and  plaintain,  {2Iusa  sapicn- 
hew,)  there  are  several  species.  They  are  increased  by  suckers,  and  require  a 
rich,  moist  soil,  with  warm  exposure.  Some  varieties  of  these  plants  are  success- 
fully cultivated  as  far  north  as  Fern  and  ina,  in  30**  45'  north  latitude.  Tho  best 
variety  for  cultivation  north  of  28**  north  latitude  is  the  one  known  as  Musa 
paradisiaca  cavendishii.  This  is  the  most  hardy,  and  seldom  attains  a  height 
above  eight  feet,  while  the  more  tender  kinds  often  grow  twenty  feet  high. 
When  the  plant  is  fruiting,  and  all  the  flowers  are  sot,  it  is  advisable  to  cut  off 
the  spadix  an  inch  or  two  above  tho  last  tier  of  perfectly  formed  fruit,  in  order 
to  hasten  and  perfect  the  remaining  fruit. 

There  arc  few  more  excellent  or  delicious  dessert  fruits  than  tho  banana,  and, 
as  a  food  plant,  its  importance  and  value,  as  compared  with  other  food  plants, 
can  hardly  be  over-estimated.  In  an  economical  point  of  view  it  has  never  been 
appreciated  in  Florida,  where  but  little  attention  has  been  given  to  its  cultivation. 
When  it  is  realized  that  a  plantation  of  bananas  once  established  has  never  to 
be  renewed,  and  that  one  acre  of  this  fruit  will  produce  as  much  food  as  130  acres 
of  wheat,  or  45  acres  of  potatoes,  its  value  and  importance  will  be  readily 
adnowledged. 

As  this  plant  is  a  great  feeder,  and  when  once  planted  lasts  for  a  lifetime,  it 
is  of  tho  utmost  importance  that  plantings  should  be  made  upon  strong,  rich  soil, 
or  that  tho  plants  bo  kept  highly  manured,  to  secure  permanent  supplies  of  the 
best  fruit. 

In  Brazil  and  other  tropical  amntries  plantations  are  formed  by  setting  the 
plants  twenty  feet  apart;  but  as  the  kinds  usually  planted  in  those  countries  are 
of  a  larger  species  than  those  recommended  for  northern  Florida,  plants  of  the 
Musa  paradisiaca  cavendishii  variety  should  be  set  ten  feet  apart  each  way,  and 
in  a  good  soil  they  will  soon  cover  the  ground,  as  they  increase  rapidly  under 
^vorablc  circumstances.  Each  plant  produces  one,  and  only  one,  bunch  of 
bananas,  when  it  is  cut  dowTi  with  a  sharp  spade  or  axo  to  give  place  to  succeed- 
ini?  plants. 

When  the  enormous  yield  of  this  fniit  is  considered,  and  it  is  taken  into  account 
that  when  once  properly  planted  it  needs  no  other  attention  than  simply  gather- 
ing the  fruit,  and  that  at  reasonable  prices  the  demand  would  be  almost  unlimited, 
it  is  evident  that  its  cultivation  could  bo  made  veiy  profitable. 

Date  Palm,  (Phceniz  dacUjlifera,) — This  excellent  and  valuable  fruit  is  culti- 
vated with  entire  success  south  of  28®  north  latitude,  and  the  tree  often  perfects 
its  fruit  as  far  north  as  30®  north  latitude^  Numerous  large  and  beautiful  speci- 
nwias  of  this  tree  may  be  seen  in  the  gardens  at  St.  Augustine.  It  is  one  of  the 
nioet  beautiful  trees  of  tho  vegetable  kingdom.  Its  long,  graceful,  ever-verdant, 
ever-waving,  ever-changing  branches  make  it  the  most  picturesque  of  all  otliei's 
^or  landscape  gardening,  and  should  adorn  the  grounds  of  every  homestead  in 
^'lorida. 

Tho  fruit  is  greatly  and  justly  esteemed  by  the  inhabitants  of  Egypt,  Arabia, 
^nd  Persia,  on  account  of  its  concentrated  and  nutritious  properties ;  large  num- 
bers subsist  almost  entirely  upon  it.  It  is  generally  the  solo  food  of  the  Arabs 
^nd  their  camels  on  their  long  and  tedious  journeys  over  the  desert,  the  voyagers 
fceding  upon  the  fruit  and  the  animals  upon  the  stones.  The  inhabitants  of  these 
countries  also  boast  of  the  medicinal  qualities  of  tho  date-fruit,  and  of  the  numer- 
'^us  uses  to  which  the  different  productions  of  this  tree  may  bo  applied.  From 
the  leaves  they  make  couches,  baskets,  bags,  mats  and  brushes;  from  tho  branches 
10 
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or  stalks,  cages  for  their  poultry  and  fences  for  their  gardens;  from  the  fibres  of 
the  ti-unk,  thread,  ropes  and  rigging ;  from  the  sap,  a  spirituous  liquor,  and  the 
body  of  the  treo  furnishes  fuel. 

The  Date-palm  is  propagated  from  the  seeds  and  suckers,  but  more  succeBsfolly 
from  the  former.  The  cultivation  of  this  fiuit  should  bo  greatly  extended,  as  it 
may  become  an  important  and  profitable  resource  of  the  inhabitants  of  soathem 
Florida.     The  bunches  or  clusters  of  this  fruit  often  attain  a  weight  of  15  pounds. 

Grapes,  {Vitis.) — The  finer  European  varieties  of  this  firuit,  such  as  are  culti- 
vated under  glass  at  the  north,  are  all  hardy  and  axe  grown  more  or  less  snccesa- 
fully  in  the  open  air  in  Florida,  ripening  at  St.  Augustine  about  the  first  of  July. 
But  the  same  diseases  which  have  affected  this  valuable  fruit  in  other  oountries, 
and  in  our  own,  have  been  more  or  less  prevalent  here.  The  northern  or  native 
varieties  have  not  been  sufficiently  tested  to  form  a  correct  estimate  of  their  value, 
as  compared  with  their  European  rivals,  for  cultivation  in  this  climate. 

Several  vineyards,  consisting  of  northern  vines,  were  established  on  the  St. 
John^s  river  just  previous  to  the  breaking  out  of  the  rebellion,  during  which  they 
were  abandoned,  and  then*  cultivation  has  not  since  been  properly  or  actively 
resumed.  It  is  believed,  however,  by  some  who  profess  to  know,  that  many  of 
the  northern  varieties  will  succeed  well  in  this  climate,  and  that  their  introduction 
will  prove  an  advantage. 

East  Florida  is  generally  flat,  however,  and  the  mean  level  of  water  in  ike 
^ound  only  two  to  eight  feet  from  the  surface,  according  to  the  season,  wet  or 
dry;  and  us  the  vine  imper^ively  demands  a  uniformly  £ry,  calcareous  or  rocky 
soil,  and  to  insure  the  best  condition  for  its  successful  propagation  should  never 
stand  in  water,  it  would  seem  that  Florida  is  not  the  natural  home  of  the  grape, 
and  that  intelligent  or  experienced  vine-growers  would  not  select  it  for  the  pur- 
pose of  establishing  vineyards,  with  the  expectation  of  complete  success. 

The  Peach,  (Amygdalus  JPersica.) — Tlus  tree  is  long-lived,  healthy,  and  vig- 
orous throughout  Florida,  and  is  never  subject  to  injuries  from  the  peach  worm 
or  the  diseases  which  so  universally  afflict  the  fruit  in  the  northern  States. 
The  most  delicious  peaches  may  be  raised  almost  without  care  by  every  familv, 
and  in  abundance  sufficient  even  for  the  economical  feeding  of  swine.  The  early 
varieties  of  this  fruit  ripen  in  the  beginning  of  June,  and  the  latest  sorts  continue 
until  late  in  August.  The  earliest  and  the  latest  varieties  should  be  chosen  for 
cultivation  in  1^  lorida,  as  the  rainy  season  commences  in  July  and  continnee 
throughout  that  month,  causing  much  of  the  maturing  fruit  to  crack. 

The  Nectaktnb,  (Amygdaliis  Fcrsica.)  the  Apricot,  {Prunm  ArmeniacOj) 
and  the  Almoxb,  (Amygdalus  communis j)  are  all  at  home  in  Florida,  and  not 
less  vigorous,  healthy,  or  productive  than  the  peach ;  and  all  who  will  take  the 
trouble  to  plant  and  care  for  the  trees  may  be  assured  of  an  abundant  reward. 

The  Plum,  (JPrunus  domestica,)  and  Prune,  (Prunus  domesticGj)  are  also 
healthy  and  productive,  being  entirely  exempt  from  the  ravages  of  the  onrculio 
so  prevalent  at  the  north.  All  the  varieties  of  the  wild  plum  are  indigenoos 
ana  abundant  in  nearly  every  part  of  the  State.  Many  of  the  varieties  are  rf 
excellent  quality,  and,  when  cooked,  form  a  delicious  preserve  for  family  use  or 
for  canning. 

Feabs,  (Pyms  communis,)  and  Quiijces,  (Cydonia  vulgaris,)  are  worthy  rf 
more  attention  than  they  have  heretofore  received.  It  is  believed  that  some  vari- 
eties of  the  former  will  do  well,  but  as  yet  their  cultivation  has  not  been  suffi- 
ciently tested  to  fix  their  status  among  the  fruits  of  Florida. 

Apples,  {Pyrus  malus.) — The  cultivation  of  this  fruit  here  is  of  doubtfol 
utility,  though  it  is  believed  that  some  of  the  earlier  varieties  may  be  advanta- 
geously introduced.  The  writer  has  a  dozen  young  trees  in  his  garden,  planted 
two  years  since*  which  are  growing  thriftily  and  give  excellent  promise. 

The  Olive,  (Oka  Europcca^)  succeeds  well  in  the  more  northerly  partof  Fl^f' 
ida,  and  this  year  fine  crops  have  been  gathered  at  St.  Augustine ;  hut  it  ^ 
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believed  that  the  latitude  of  Fcrnandina  is  more  favorable  to  thei^  successfol 
cultivation  than  the  former  point. 

The  Madeira  Nut,  or  European  walnut,  (Juglans  regia,)  and  the  Pecan  nut, 
(Carya  oliviformis,)  succeed  well  and  produce  abundantly  as  far  south  as  St. 
Augustine  and  at  Key  West;  the  Cocoa-nut,  (Cocos  nuciferaj)  and  Brazil  nut, 
(BerthoUetia  excelsa,)  attain  their  highest  degree  of  perfection. 

Melon,  (Cucumis,) — Floridians  think,  and  often  remark,  that  this  fruit  is 
nowhere  else  produced  in  such  high  perfection  as  in  Florida.  The  watermelon 
(Cucumis  citruRus)  matures  as  early  as  May  at  St.  Augustine,  and  might  be 
made  a  profitable  source  of  supply  to  northern  markets  from  this  place. 


CULTUKE  OF  THE  ORANGE  AND  CITRON. 


By  Laura  C.  Redden,  Sorreivto,  Italy. 


It  has  been  remarked  by  scientific  observers  who  have  given  attention  to  the 
subject,  that  very  nearly  all,  if  *not  all,  the  difierent  climates  which  predominate 
in  the  various  countries  forming  the  continent  of  Europe,  with  their  difierent 
gradations  of  heat  and  cold,  may  be  found  within  the  limits  of  the  territory  com- 
prised by  the  United  States. 

Experience  has  shown  that  those  latitudes  in  which  the  temperature  is  most 
free  from  the  extremes  of  heat  and  cold  are  the  most  favorable  to  the  perfect 
growth,  health,  and  development  both  of  the  animal  and  the  vegetable  kingdom. 
The  climate  of  some  portions  of  southern  Italy  is  especially  noted  as  possessing 
this  much-prized  peculiarity ;  and  in  such  places  vegetable  life  reaches  a  high 
degree  of  perfection,  and  has  that  peculiar  glossy,  dark-green  foliage  which  is 
never  met  with  in  the  arid  atmosphere  of  more  torrid  latitudes.  The  orange  and 
citron  particularly  display  great  profusion  of  growth.  Among  the  many  vast 
and  undeveloped  resources  of  the  United  States — which  may  be  regarded  as  still 
in  their  minority  when  the  question  of  utilizing  their  wonderful  natural  advan- 
tages is  considered — is  their  capacity  as  a  fruit-growing  region,  especially  the 
adaptation  of  the  southern  portion  of  them  for  the  production  of  the  more  val- 
ned  fruits  peculiar  to  warm  climates;  and  still  more  particularly,  for  the  cultiva- 
tion of  orange  and  of  citron  plantations,  there  remains  a  wide  and  unopened 
field  for  agricultural  enterprise  and  speculation. 

The^laui^uishing  condition  of  certain  agricultural  interests  in  the  southern 
States — which  will  in  all  likelihood  be  years  in  recovering  fiom  the  injuries 
received,  and  in  adapting  themselves  succct^sfuUy  to  the  changed  state  of  afiairs — 
niakes  it  necessary  that  new  and  unexplored  veins  in  the  undisturbed  mines  of 
our  natiural  riches  should  be  struck  into  and  followed  up  to  atone  for  the  deficit 
loade  by  the  temporary  stagnation  of  southern  trade.  I  maintain  that  a  great 
deal  might  be  obtained  from  the  orange  and  citron  plantations  of  the  south  to  go 
to  the  tilling  up  of  this  vacuum,  if  the  cultivation  of  these  fruits  were  only  fol- 
lowed up  as  a  specialty,  in  the  best  manner,  and  in  an  emulative  spirit. 

That  this  is  not  the  case  now,  and  never  liiis  been,  is  but  too  clearly  proved 
hy  the  fact  that  at  the  present  time,  with  such  wide  stretches  of  land  covered  by 
['raQge  groves  in  our  southern  States,  we  still  continue  to  do  a  large  business  in 
iDipoiting  oranges  and  citrons  from  foreign  countries. 

The  little  plain  of  SoiTento,  which  is  the  orange  garden  of  the  Neapolitan 
provincess,  exports  annually  large  quantities  of  fruit  to  Americii.     I  propose  to 
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speak  partipularly  of  tlio  method  of  cultivating  these  fruits  employed  in  Sorrcnt 
as  it  came  under  my  personal  observation. 

To  those  skilled  in  this  special  branch  of  agriculture,  my  observations  may  be 
of  but  little  value ;  but  to  those  who  may  think  of  buying  up  some  of  the 
deserted  and  ravaged  lands  now  lying  idle  in  the  south  for  the  purpose  of  spec- . 
ulation  in  orange  plantations,  a  few  practical  observations  on  climate  and  mode 
of  culture  may  be  very  useful  as  a  guide. 

A  people  who  have  for  generations  lived  and  died  planting,  and  rearing,  and 
harvesting  oranges  and  citrons,  should  from  their  experience  have  something  to 
tell  us  worth  learning,  especiallv  when  we,  in  comparison  ^vith  them,  are  just 
beginning. 

The  more  common  and  vigorous  species,  both  of  the  orange  and  citron,  attain 
to  so  high  a  degree  of  excellence  in  the  plain  of  Sorrento,  that  a  simplified 
descripjfcion  of  its  climate  and  situation  will  be  found  useful.  A  French  scientific 
writer  has  called  this  region  not  inaptly  the  Normandy  of  southern  Italy,  because 
Normandy  is  the  province  of  France  in  which  the  climate  is  most  bracing  and 
temperate,  and  the  people  most  robust  and  vigorous. 

The  plain  of  SoiTento,  entirely  and  thickly  covered  with  the  foliage  of  dense 
orange  groves,  leaving  but  scanty  space  for  the  very  narrow  streets  of  its  villages, 
is  encircled  and  shielded  on  three  sides  by  high  hills,  and  open  only  to  the  sea 
on  the  north ;  and  the  winds  which  have  the  freest  access  to  it  are  from  the  north 
and  northwest.  From  the  south,  the  southeast,  southwest,  and  northeast  winds 
it  is  in  great  measure  exempt,  and  they  never  reach  it  until  their  violence  is,  in 
some  measure,  broken. 

This  fact,  the  stillness  of  its  atmosphere,  and  its  situation — ^it  being  a  basin  or 
valley  with  a  high  rim,  formed  by  the  crescent-shaped  hills,  and  stretching  down 
to  the  sea,  to  which,  however,  it  does  not  slope,  as  a  high  line  of  cliffs  rise 
abruptly  from  the  beach,  and  the  plantations  run  down  to  the  edge  of  these 
precipices — predispose  its  climate  to  humidity ;  and  it  would,  indeed,  be  very 
damp  but  for  these  north  and  northwest  winds  of  which  I  have  spoken,  which 
blow  with  sufficient  frequency  to  keep  it  cool,  and  maintain  the  soil  in  that 
desirable  state  between  complete  humidity  and  too  gi*eat  drj-ncss,  which*  is  the 
great  ultimatum  in  the  successful  culture  of  acid  fruits.  Orange  and  citron  trees 
need  a  3oil  inclining  to  humidity,  a  temperature  not  too  high,  (for  that  would  be 
drylng)but  rather  cool,  and  as  even  as  possible,  and  protection  from  violent 
winds.  Irregularity  of  temperature,  sudden  changes  from  heat  to  cold  and  the 
reverse,  are  the  greatest  enemies  to  their  successful  culture. 

Rain  falls  in  Sonento  with  much  greater  frequency  than  is  generally  supposed ; 
and,  during  the  dry  spell,  want  of  rain  is  compensated  by  constant  vapors  rising 
from  the  sea.  I  state  this  to  counteract  the  erroneous  impression  that  a  very 
tropical  climate  is  necessary  for  the  cultivation  of  acid  fruits.  If  by  **  very 
tropical"  is  meant  a  burning  and  parching  heat,  the  description  ^vill  not  dppiy  to 
this  part  of  southern  Italy  along  the  seaboard.  The  sea  is  co6stantly  sending, 
on  the  wings  of  the  wind,  mist  and  vapor  to  refresh  the  laud.  The  sun  drinks 
up  these  daily  supplies  of  moisture,  but  they  are  renewed  nightly.  Then,  too, 
the  greatest  quantity  of  rain  in  the  region  about  Son'cnto  falls  dm-ing  the  last 
hours  of  the  night  and  the  first  of  the  moniing.  A  great  quantity  falls,  but  the 
country,  by  its  soil  and  situation,  has  every  facility  for  drainage,  and  most  of  it 
runs  off  or  sinks  in  at  once,  and  the  sun  of  early  morning  soon  dries  up  the 
remainder.  So  tliat  from  one  day  to  another  you  would  think  it  did  not  rain,  if 
you  were  not  n  careful  observer,  and  you  would  wonder  how  the  country  could^ 
bo  kept  so  green  and  fresh,  quite  damp  in  shady  places,  and  so  free  from  dust. 
I  state  these  facts  because  some  researches  into  peculiarities  of  climate  are  neces- 
sary to  arrive  at  a  knowledge  of  what  situations  and  what  conditions  of  atmos- 
phere are  most  favorable  to  this  species  of  agriculture. 
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The  time  chosen  for  commencing  the  culture  of  the  orange  and  citron  should 
bo  during  rainy  or  damp  weather,  free  from  dry  and  frosty  winds.  Nothing  is 
more  unfavorable  to  them  than  cold,  strong  winds,  or  spells  of  freezing  weather 
or  frost.  Let  the  time  selected  for  planting  out  the  young  trees  be  still  and  damp. 
They  should  be  shielded  against  the  possibility  of  being  shaken  by  the  winds, 
or  chilled  by  changes  of  temperature,  put  back  by  too  great  dryness. 

A  very  light  soil  is  the  best  in  which  to  plant  out  the  young  trees.  A  clavey 
soil  is  prejudicial.  When  the  earth  contains  too  many  parts  of  clay,  the  peculiar 
species  of  soil  which  is  found  close  around  and  under  old  and  decayed  buildings 
on  their  demolition,  rich  with  rotten  wood  and  other  vegetable  and  animal  mat- 
ter, will  be  found  highly  beneficial  as  a  mixture.  Even  in  a  heavy  soil  one  may 
succeed  well,  provided  that  the  soil  bo  very  frequently  moved,  and  kept  con- 
stantly light  and  soft  about  the  roots  to  facilitate  their  spreading  and  growth. 

The  next  question  to  bo  considered  is  that  of  manuring  the  trees.     They 

require  a  great  deal  of  manure,  but  it  must  be  administered  with  care  and 

pradence.     The  best  manure  for  them  is  that  of*  horses  and  cattle,  but  it  is 

never  to  be  applied  in  its  raw  state.     For  it  should  be  understood  that  these 

trees  are  always  so  delicate,  especially  when  in  their  infancy,  that   a  strong 

manure  would  injure,  and,  in  many  cases,  destroy  them,  as  it  bums  up  the  delicate 

fibres  of  their  roots.     The  proper  method  of  prepaiing  a  compost  for  these  trees 

is  to  throw  the  manure  into  pits  prepared  for  the  purpose,  where  it  should  bo 

mixed  with  vegetable  matter  of  different  kinds,  putrid  and  decaying  leaves  and 

tk  like,  and  remain  a  longer  or  shorter  time  in  order  to  diminish  its  strength. 

The  prudent  cultivator  will  usually  have  manure  in  his  manure  pits.     In  some  it 

will  be  in  process  of  prepai*ation,  and  in  others  in  readiness  for  application  at  all 

times  as  it  may  be  needed. 

The  best  time  for  applying  this  reduced  manm'o  is  during  the  rainy  season  in 
the  fall  of  the  year,  that  the  rains  by  dissolving  it  may  carry  the  nutrition  which 
it  contains  down  to  the  roots  of  the  trees.  It  is  the  custom  to  give  a  thorough 
and  general  manuring  to  the  plantations  only  once  in  the  year,  and,  as  I  have 
said,  in  the  rainy  season  of  autumn.  But  the  same  prudent  cultivator  before 
alluded  to  will  always  have  the  proposed  compost  in  readiness  in  the  pits  at  all 
seasons  of  the  year,  the  summer  months  excepted,  to  be  distributed  judiciously 
about  those  plants  which,  being  more  delicate  and  less  forward  than  the  others, 
require  more  cai*e  and  nursing.  After  making  these  statements  I  shall  have  no 
occasion  to  warn  cultivators  against  the  use  of  guano,  and  to  prohibit  its  employ- 
ment in  soil  where  the  orange  and  citron  are  cultivated,  as  it  is  altogether  too  strong 
a  manure,  and  would  be  peculiarly  dangerous  to  young  and  delicate  trees. 

There  are  two  methods  of  propagating  the  orange  and  citron.  The  first  of 
these  is  technically  called  by  the  Italians  "  teste,^'  that  is,  "  from  the  head." 
Tliis  consists  in  planting  out  the  young  branches  of  the  orange  or  citron,  care 
Imving  been  taken  before  severing  them  from  the  tree  to  make  them  put  forth 
their  roots  in  a  kind  of  vase  of  eai'th  which  is  bouKd  around  them  at  the  junction 
^Wc  they  are  to  be  separated.  But  this  method  is  now  almost  abandoned, 
^rience  having  proved  that  the  trees  thus  propagated  are  never  strong  and 
long-lived  like  those  produced  from  the  seed  of  a  tree  which  has  not  been  pro- 
pagated by  a  cutting.  They  do  not  so  well  resist  cliaur^a^s  of  temperature,  nor 
do  they  bear  fiTiit  for  so  many  years,  nor  in  so  great  a  quautity  as  the  trees  pro- 
pagated from  the  seed.  The  best  mode  of  propagating,  therefore,  is  to  take  the 
young  plant  produced  from  the  seed  of  a  v.  ild  oraugc  or  citron  tree.  These  little 
plants,  of  course,  are  always  springing  up  over  plantations,  and  must  have  their 
share  of  attention. 

It  should  be  remembered,  however,  that  an  orange  tree  is  always  wild,  and 
produces  in  its  natural  state  only  sour  frait,  until  a  scion  of  a  cultivated  tree,  one 
hearing  sweet  fruit,  which  happens  to  a  tree  originally  wild  only  after  years  of 
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cultivation,  lias  been  grafted  upon  it.  The  young  plants  produced  from  tlio  se^ 
of  the  wild  or  uncultivated  tree,  after  nine  or  ten  years  have  elapsed  from  the 
time  of  the  seeds  first  pushing  up  shoots,  must  be  grafted  in  order  to  produce 
sweet  fruit.  This  consists  in  uniting  a  young  and  tender  branch  of  a  cultivated 
tree,  bearing  sweet  fruit,  with  the  young  wild  tree  in  such  a  manner  that  the  sap  of 
the  two  will  commingle  and  the  wood  grow  together;  the  scion  receiving  the  sap 
of  the  wild  tree  will  bear  sweet  fruit.  The  grafting  must  be  <ione  as  expedi- 
tiously as  possible,  as  it  is  necessary  that  the  branch  to  be  grafted  upon  the  wild 
tree  should  be  united  with  it  while  freshly  cut,  and  before  losing  any  of  its  vigor. 

The  process  of  grafting  orange  trees  is  a  science  by  itself,  of  which  it  is 
necessary  to  have  a  practical  knowledge.  In  Sorrento  even  old  and  experienced 
cultivators  do  not  attempt  it  themselves,  but  always  have  recourse  to  a  class  of 
men  whose  avocation  it  is  to  go  from  plantation  to  plantation  to  perform  the 
process  of  grafting  upon-  the  trees;  and  to  do  it  successfully  one  must  first  learn 
it  practically  from  an  experienced  grafter. 

I  should  have  stated  before  that  the  young  plants  during  the  first  nine  or  ten 
years  of  their  life  should  be  kept  well  weeded,  the  earth  around  them  soft,  light 
and  damp,  and  lightly  manured.  At  the  end  of  the  fomth  year  they  are  separated 
by  thinning  out  where  they  have  naturally  sprung  up  closely  together,  and 
transplanting  the  young  trees  about  two  feet  apart,  into  earth  which  has  been  dog 
up  and  broken  to  the  depth  of  two  feet,  and  the  same  treatment  as  before  is 
continued  for  them.  After  seven  or  eight  years,  counting  always  firom  the  dme 
of  the  coming  up  of  the  seed,  a  selection  is  made  of  the  finest  and  most  robost 
plants,  and  they  are  transplanted  to  a  separate  site  at  the  distance  of  about  three 
feet  three  inches  one  from  another,  and  the  same  cultivation  is  continued  for  two 
or  three  years,  according  to  the  backwardness  or  forwardness  manifested,  and 
then  they  are  grafted  according  to  the  method  which  I  have  before  described. 
After  they  are  grafted  they  remain  two  years  longer  undisturbed  before  beinj 
transplanted  to  the  site  where  they  are  to  remain  permanently. 

Three  years  after  this  final  transplantation  they  produce,  ordinarily,  their  first 
fruit ;  thus  it  will  be  seen  that  young  nursery  plants  produced  from  the  seed 
should  be  grafted  five  years  before  the  time  at  which  they  produce  froit. 
Calculating  from  these  facts,  a  young  tree  produces  fruit  in  14  or  15  years  frm 
the  time  that  the  seed  sprouts  up.  A  promising  young  tree  carefully  cultivated 
will  produce  during  its  fii*st  year  from  20  to  25  oranges. 

It  must  be  borne  in  mind  that,  in  all  the  various  operations  just  described, the 
earth  must  always  be  well  spaded  and  hoed  previous  to  transplantation,  and  mnst 
be  kept  so  to  facilitate  the  spreading  of  the  young  and  tender  roots.  The  quality 
of  the  soil  and  the  care  which  is  bestowed  upon  the  young  plant  will  retard  or 
abridge  more  or  less  the  period  at  which  the  tree  bears  its  first  fruit.  Of  conrse 
this  method  of  propagating  from  the  seed,  can  be  rendered  less  tedious  by  trans- 
planting young  wild  trees,  which  will  be  found  ready  to  the  hand  in  the  various 
stages  of  growth,  and  grafting  the  sweet  fruit-bearing  tree  upon  them.     . 

When  a  considerable  number  of  young  trees  are  to  be  planted  permanently, 
or  a  plantation  to  be  laid  out,  there  are  several  methods  of  planting.  But  no 
matter  what  the  distances  may  be  which  are  fixed  upon  to  be  left  between  the 
plants,  they  should  be  adhered  to  with  mathematical  regularity.  One  method 
is  to  plant  two  orange  trees  and  two  citron  trees  at  regular  distances,  forming  * 
square,  and  in  the  centre  of  this  square  to  place  an  olive  tree  or  a  nut  tree,  <^ 
any  other  fruit-bearing  tree  whose  presence  will  not  interfere  with  the  culture  of 
the  acid  fruits. 

The  Italians  call  this  planting  colquartro.  In  this  case  16  feet  and  3  inches 
are  left  between  the  trees.     But  if  it  is  not  desu-ed  to  plant  a  tree  in  the  centre  *>^ 
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the  square,  about  13. feet  distance  from  tree  to  tree  will  be  sufficient.     The  fol- 
lowing diagrams  may  give  a  slight  idea  of  these  two  methods : 


»          16  yi.  3  in. 

\          16  Si.  3  in.          f 

B 

n 

< 

X      \ 

/  \ 

/\ 

13  A 


.13  A 


The  best  method  is  to  leave  the  centre  vacant  so  as  not  to  crowd  the  trees  when 
foil  grown  ;  but  if  preferred  for  the  purpose  of  economizing  space  it  is  best  to 
plant  a  fifth  tree  in  the  centre  of  the  square  j  in  preference  let  it  be  an  orange 
tree  or  citron  tree,  as  it  is  not  best  to  mix  other  trees  with  those  bearing  acid 
finritfl. 

When  the  young  tree  has  borne  fruit  for  six  years  it  is  considered  full  grown. 
The  Sorreniines  have  a  sort  of  basket  which  is  used  as  a  measure  forthe  fmit. 
This  is  called  the  coUetta,  which  will  hold  about  100  oranges  or  citrons.  Ttis 
is  used  in  gathering  the  fruit.  When  the  firuit  of  one  .tree  fills  the  basket  that 
treo  is  considered  full  grown.  From  that  time  the  yield  continually  increases 
until  the  tree  gives  10  baskets  fullj  that  is  to  say,  1,000  oranges  when  it  is  con- 
ridered  at  the  height  of  its  fruit-bearing  capacity.  This  usually  occure  about 
the  twenty-fifth  year  of  its  age,  counting  always  from  the  seed. 

The  trees,  however,  do  not  bear  uniformly  the  same  quantity  of  fmit  every 
year.  For  this  reason  the  harvest  is  considered  complete  only  every  t\fo  years  j 
and  note  should  be  taken  of  those  years  wjhen  the  tree  is  resting,  especially  the 
year  after  a  very  full  harvest,  when  tha  tree  will  yield  but  little  fruit  compara- 
tively. An  orange  tree  in  its  natural  or  wild  state,  before  beinff  subjected  to 
cultivation  and  grafting,  is  called  in  Italian  "  cedrangolo."  I  will  make  use  of 
the  word  hereafter  in  speaking  of  such  trees,  as  v.  c  have  no  single  word  in  the 
English  language  which  will  so  conveniently  designate  the  species  meant. 

An  orange  treo  which  is  the  product  of  the  seed  of  the  cedrangolo,  and  which 
has  been  grafted,  is  very  long-lived,  and  has  the  advantage  in  this  respect  over 
every  other  species,  being  stronger,  more  vigorous  and  better  able  tq  resist  all 
accidents  of  temperature.  One  may  calculate  on  60  or  70  years  as  the  limit  of 
its  fruit-bearing  capacity,  in  proportion  to  the  vigor  and  natural  superiority  of  the 
plant,  always  bearing  in  mind  the  possibility  of  some  unusual  cold  or  freezing 
^11  which  may  impair  the  vitality  of  the  tree.  These  possibilities  excepted, 
the  preceding  figures  give  the  correct  limit  of  the  period  during  which  the  tree 
hears  finiit. 

An  orange  tree,  therefore,  under  the  best  method  of  cultivation  and  favorable 
<Atumstances,  will  flourish  for  75  or  85  years  from  the  time  of  the  planting  of  the 
8eedj  after  that  it  may  be  considered  as  a  cumberer  of  the  ground.  But  its  use- 
Wness  even  then  is  not  at  an  end.  The  wood  of  the  orange  tiee  is  much  prized 
hy  the  workers  in  inlaid  woods  in  Sorrento  for  its  beauty,  durability,  and  peculiar 
fegrance,  and  always  brings  a  fair  price.  The  most  beautiful  articles  ai*e  made 
from  it.     Its  hardness  renders  it  susceptible  of  high  polish  and  elaborate  carving. 

The  tree  which  is  produced  by  the  operation  called  "  teste,"  before  referr^ 
to,  is  much  shorter-lived,  being  much  less  hardy.  After  30  years  it  begins  to 
grow  old,  and  is  considered  as  having  passed  its  prime,  while  on  the  contrary 
the  tree  produced  from  the  seed  of  the  cedrangolo  resists  more  successfully  all 
the  variations  of  temperature,  and  even  great  negligence  in  its  culture. 

Orange  and  citron  plantations  must  be  thoroughly  dug  over  twice  a  year.     The 
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best  times  for  tliis  operation  arc  just  before  the  coramencement  of  tLe  rainy  seasons 
in  the  spring  and  the  fall.     A  kind  of  circular  ditch,  or  pit,  is  left  at  the  foot  of  the 
tree,  in  which  the  manure  is  deposited,  and  which  sei*ves  for  receiving  the  rain 
and  facilitating  its  passage  to  the  roots  of  the  tree,  while  at  the  same  time  it  car- 
ries along  with  it  the  nutriment  contained  in  the  layer  of  manure  through  wbicli 
it  percolates  to  reach  the  root&.     These  holes  around  the  trees  are  called,  in  the 
SoiTcntine  idiom,  "  scalzatine,"  and  it  is  both  useful  and  important  to  mako  them 
about  the  trees  frequently  at  other  seasons  of  the  year,  especially  when,  after  a 
long  drought,  rain  is  expected.     In  regard  to  pruning,  it  should  be  known  that 
trees  bearing  acid  fruits,  especially  the  orange  and  citron,  cannot  be  pruned  like 
other  fruit-bearing  trees.     Those  branchee  alone  which  arc  sterile  and  give  no 
promise  of  fniit,  after  a  fair  trial,  should  be  lopped  off.     This  is  done  to  concen- 
trate and  increase  the  vigor  of  the  tree,  but  requires  much  prudence  and  discrim- 
ination. 

The  orange  tree  bears  fruit  only  once  a  year.  It  flowers  in  the  month  of  May. 
Six  months  are  required  to  ripen  the  fruit,  at  tlio  very  least ;  but  to  matnre  it 
thoroughly  before  gathering,  the  fruit  hangs  on  the  boughs  until  December.  In 
climates  where  the  temperature  Of  late  autumn  and  early  winter  might  be  severe 
enough  to  injure  the  fruit,  it  can  be  gathered  in  September,  as  it  will  ripen  after 
gathering.  This  is  the  rule  in  Son*ento,  where  a  considerable  trade  is  carried 
on  in  exporting  oranges  and  citrons,  in  sailing-vessels  to  America. 

The  fruit  is  gathered  in  September  while  yet  green,  and  being  v»  rapped  sep- 
arately in  very  light  paper,  is  carefully  packed  in  wooden  cases  and  shipped 
upon  a  voyage  which  lasts  several  weeks  ;  and  on  reaching  their  destinations  they 
ai*o  found  fresh,  sweet,  and  quite  ripe.  This  does  them  no  haiTU,  but,  in  fact, 
improves  their  flavor ;  as  an  orange  plucked  before  quite  ripe  and  kept  for  some 
time  is  superior  to  one  just  from  the  tree.  The  latter  has  a  crude  and  acid  taste, 
which  is  iost  by  keeping.  The  distinguishing  quality  of  the  oranges  of  Sorrentois 
that,  from  the  peculiai'ity  of  the  soil,  they  contain  more  spirit  and  flavor  and  a 
stronger  essence  than  those  of  Spain,  Sicily,  Calabria,  or  even  of  the  neighbor- 
ing province  of  Salerno ;  this  peculiar  quality  renders  them  more  suitable  for 
packing  for  long  voyages.  A  iruit  which  is  perfect  in  taste,  when  taken  from 
the  bough,  is  almost  sure  to  have  lost  its  flavor,  and  to  have  become  insipid 
after  having  been  kept  for  a  time.  But  the  oranges  of  SoiTcnto  arc  the  rcverse 
of  this. 

Only  one  species  of  orange  is  recognized  as  being  cultivated  in  SoiTento. 
There  is  the  blood  orange,  as  it  is  called,  which,  on  being  cut  open,  is  found 
perfectly  sanguine  in  hue ;  but  this  is  not  considered  as  a  difl*erent  species,  and 
is  identical  in  taste  with  the  ordinary  orange  of  Sorrento,  which  attains  a  great 
size,  and  gi*ows  thiiftily.  The  skin  is  very  thick  on  being  first  gathered,  but 
becomes  thinner  with  keeping. 

The  Mandarin,  that  little  beauty,  with  its  delicate  and  fragrant  rind  and 
delicious  flavor,  does  not  succeed  well  in  Italy,  nor  anywhere  outside  of  Sicily? 
and  is  only  cultivated  as  a  fancy  fruit  in  Sonento,  by  some  growers  who  can 
afford  the  time  and  care  necessary  j  as  the  tree  which  produces  it  is  most  dehcate 
and  sensitive,  and  a  peculiai*  soil  is  needed  to  bring  the  fnut  to  perfection. 

In  the  island  of  Ischia,  the  Mandarin  has  been  found  to  succeed  better  than 
anywhere  else  in  the  Italian  provinces.  In  other  places  its  flavor  is  degen- 
erated. The  difference  in  the  fineness  of  texture  of  the  rind,  and  in  tie  size  and 
flavor,  is  so  great  aS  to  render  it  diflicult  to  believe  that  they  belong  to  the  sanic 
species. 

Neither  the  climate  nor  the  soil  of  SoiTcnto  is  favorable  to  the  Man'dann? 
which  requires  a  particular  sort  of  culture ;  and,  wherever  a  plantation  of  M^^^' 
darins  is  found  there,  it  is  necessaiy  to  cover  the  trees  with  mats  in  the  wint^t 
time  and  otherwise  protect  them  from  the  cold.     They  also  require  a  very  lig*^^ 
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manure,  different  from  that  used  for  tlio  common  trees,  which  must  bo  frequently 
and  carefully  employed.  \ 

There  is  one  interesting  operation  in  connection  with  tho  cultivation  of  the 
orange  tree,  which  I  liave  now  a  good  opportunity  of  mentioning.  This  is  tho 
giafting  of  the  citron  upon  the  orange,  or  rather  tho  combination  of  tho  two 
Ii-uits  upon  one  tree.  This  is  not  profitable  in  a  practical  point  of  view,  and  is 
solely  a  matter  of  fancy  for  tho  sake  of  the  novelty  of  ha\dng  tho  two  kinds  of 
fruit  upon  one  tree.  I  was  sorely  perplexed  when  I  first  saw  oranges  and  cit- 
rons both  growing  thickly  upon  one  tree.  It  is  identical  with  tho  operation 
called  "  teste,"  before  mentioned :  a  young  branch  of  the  citron  tree  is  coupled 
with  the  young  branch  of  an  orange  tree,  both  freshly  cut  and  united  in  such 
a  manner  that  tho  sap  of  the  two  will  commingle.  All  that  has  been  said  in 
regard  to  the  cultivation  of  tho  orango  tree  applies  strictly  to  the  cultivation  of 
the  citron. 

There  is  this  difference  between  tho  two  fmits — tho  tree  which  produces  tho 
orange  is  more  delicate  than  that  which  produces  tho  citron.  But  the  firuit  of 
the  citron  tree  is  more  delicate  than  that  of  tho  orange  tree.  Take  for  illustra- 
tion an  orange  ti*eo  and  a  citron  tree,  laden  with  fruit  during  the  winter  time. 
At  the  very  slightest  fi'ost  the  fruit  of  tho  citron  will  suffer,  and  lose  its  juico, 
but  the  tree  w  Inch  bears  it  will  more  successfully  resist  tho  cold,  while,  on  the 
contrary,  the  cold  will  not  much  injure  tho  orange  fruit,  but  will  prove  dangerous 
to  the  tree. 

To  understand  why  tho  fruit  of  tho  citron  is  found  hanging  on  tho  boughs  at 
tlie  commencement  of  cold  weather,  thus  running  so  many  risks,  it  is  necessary 
to  know  that  the  citron  bears  fruit  twi«o  in  the  year  j  and  for  this  reason  its  cul- 
tivation is  often  prefened  to  that  of  tho  orango.  It  flowers  with  the  orange 
tree,  in  May,  and  again,  but  not  so  plentifully,  in  the  autumn.  The  ixuit  can  be 
plucked  and  used  at  any  time  after  it  has  attained  a  reasonable  size,  although  it 
niav  be  still  green.  As  a  convenience  it  is  gathered  at  tho  same  time  with  the 
orange  yield  in  September,  for  exportation.  Another  but  lighter  crop  is  gath- 
crctl  in  tho  early  winter. 

There  are  three  varieties  of  the  citron  cultivated  in  SoiTcnto.  One  of  these  is 
called  in  Italian  "  Lustrato,"  and  is  preferred  to  tho  others ;  then,  there  is  the 
ordinar}^  or  common  variety ;  and  a  third,  which  is  very  small  and  always  green, 
and  of  a  very  peculiar  and  pungent  flavor,  quite  different  from  tho  others. 
The  culture  of  this  last  variety  is  on  the  decrease  in  Italy,  and  in  a  short  time 
^ill  most  certainly  bo  altogether  abandoned.  Tho  Lustiato  is  of  a  larger 
size  than  tho  ordinary  citron.  Indeed,  it  is  frequently  enormous,  and,  on  tnis 
account,  as  well  as  for  its  handsome  rind,  and  its  property  of  preserving  its 
flavor  for  a  great  length  of  time,  it  is  preferred  for  exportation  to  America  and 
other  distant  countries.  It  is  froin  trees  that  produce  the  Lustrato  that  are 
obtained  thos>e  enormous  citrons,  as  large  as  a  small  melon,  which  are  gathered 
'D  Italy  at  Easter,  and  as  presents  seem  to  have  about  the  same  significance  as 
Easter-eggs,  a  custom  anciently  in  use  among  us.  Comparatively  few  of 
these  are  produced.  They  are  obtained  by  gathering,  while  yet  green,  all 
the  citrons  from  a  tree,  with  tho  exception  of  a  few  which  are  left  to  hang ;  and 
^hich,  by  absorbing  all  the  frftit-producing  nutriment  of  the  tree,  obtain  an 
^Domious  growth,  and  are  so  heavy  that  'they  must  be  propped  up  to  prevent 
thera  from  breaking  tho  boughs  to  which  they  aie  attached. 

The  ordinary  citron  is  cultivated  for  consumption  in  Naples,  and  for  exportation 
^'^  France  and  other  adjacent  countries.  For  this  purpose  it  is  gathered  and 
shipped  during  tho  summer  time,  and  during  the  hot  weather  the  demand  for  it  is 
^^at  that  from  812  to  815  per  thousand  are  often  given.  It  is  not  so  suitable 
for  long  voyages  as  the  Lustrato. 

Tho  different  varieties  are  produced  by  grafting  and  the  operation  called  "teste." 
^ut  tho  trees  will  not  again  bear  fimit  for  two  years  after  the  operation  is  per- 
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formed.  The  grafting  can  also  be  performed  on  the  young  trees,  which  are  stfll 
tender,  and  any  variety  of  citron  may  be  thus  produced.  This  last  method  is  to 
be  prefenred  as  being  more  expeditious.  Great  quantities  of  fruit  are  shipped 
yearly  to  America  from  Sorrento  by  established  houses  which  make  this  exporta- 
tion a  specialty ;  but  so  far,  it  has  been  impossible  to  obtain  any  definite  report 
as  to  the  precise  value  of  these  exports. 

Orange-flower  water  is  not  manufactured  here,  the  plantations  not  being  exten- 
sive enough  to  make  this  species  of  industry  profitable.  It  is,  therefore,  monop- 
olized by  Calabria  and  Sicily.  But  of  late  years  a  considerable  manufacture  of 
the  essence,  which  is  extracted  from  the  leaves  of  the  "  cedrangolo,"  has  been 
commenced,  and  the  trade  carried  on  in  Sorrento.  This  is  a  medical  prepara- 
tion, and  has  all  the  soothing  qualities  of  an  opiate  without  any  of  its  subse- 
quent effects,  and  is  most  agreeable  to  smell  and  taste. 

From  the  rind  of  the  cedrangolo  is  also  made  a  kind  of  marmelade  or  confiture, 
which  is  largely  in  demand  and  sells  at  a  very  high  price,  being  in  great  repute 
as  a  stomachic  and  a  promoter  of  prompt  digestion. 

Bees  should  always  be  kept  where  there  are  orange  plantations.  If  maintmned 
on  a  largo  scale  great  profits  may  be  obtained,  as  the  very  best  honey  is  made 
from  the  flowers  of  the  citron  and  the  orange,  which  are  the  same  in  shape,  size, 
color,  and  odor.  All  the  honey  made  in  Sonento  smells  and  tastes  of  the  ravish- 
ing perfume  of  the  orange-flowers,  and  it  has  become  classical  as  the  best  that  is 
produced,  analogous  to  the  honey  of  Hymettus. 

And  now  to  make  a  summary  of  what  has  been  said,  wo  have  seen  that  tliere 
is  no  part  of  the  orange  tree  or  the  citron  tree  which  does  not  yield  its  share  of 
profits.  The  fruit,  the  flower,  the  leaf,  and  finally  the  wood  of  the  wom-ont 
tree  itself  arc  all  items  of  profit  to  the  planter;  and,  in  connection  with  their 
culture,  can  be  carried  on  another  industry  equally  as  profitable,  which  requires 
but  a  small  outlay,  and  is  dependent  only  on  the  maintenance  of  the  beesa-nd 
the  blooming  of  the  orange-flowcis.  The  outlay,  the  time,  and  the  labor  involved 
in  the  cultivation  of  acid  fruits  arc  very  much  less,  comparatively,  than  that 
involved  by  other  branches  of  agriculture  peculiar  to  mild  climates.  It  is  not 
to  the  point  to  say  that  we  have  already  in  the  southern  States  vast  groves  of 
these  fruits  which  grow  and  ripen  with  little  or  no  culture.  The  point  is  to  bring 
the  culture  of  them  to  perfection,  to  make  it  a  specialty,  and  thus,  in  some 
measure  make  up  for  the  temporary  loss  of  some  important  staples  for  which  a 
peculiar  kind  of  labor  seems  to  be  required,  and  laborei*s  also  of  peculiar  quali- 
fications ;  while  for  the  culture  of  orange  plantations  no  skilled  hands  are  required, 
except  for  the  operation  of  grafting,  and  fewer  laborers  needed. 

The  improvement  and  cultivation  of  our  country  to  the  utmost  of  all  its  great 
agricultural  capabilities  will  fonn  one  of  its  most  powerful  bulwarks  against 
national  poverty  and  abject  dependence  upon  foreign  nations. 


AMERICAN  WINE  AND  WINE-MAKING. 


By  George  Husmann,  Hermakn,  Missouri. 


No  other  branch  of  agriculture  or  horticulture  has  of  late  attracted  so  much 
attention  as  the  subject  of  gi-ape  growing.  Almost  innumerable  varieties  have 
sprung  up  and  been  disseminated,  each  claiming  some  superior  merit  over  all  its 
predecessors,  until  the  public  mind  has  become  bewildered,  and  those  who  wish  w 
enter  into  the  delightful  occupation  of  grape  growing  are  at  a  loss  what  tophiD^ 
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Difficult  as  the  task  may  bo  to  clioose  from  among  tlio  many,  yet  tho  choice  will 
become  comparatively  easy  if  a  few  points  are  duly  considered ;  and  I  will  tr}- 
to  elucidate  them  in  a  few  remarks,  aftenvards  giving  my  views  about  American 
wines,  and  how  they  should  be  made,  summing  up  with  a  description  of  some  of 
the  most  prominent  varieties  and  their  value  for  wine. 

Let  me  here  remark  that  it  is  with  a  great  deal^  of  hesitation  I  undertake  the 
task  of  writing,  at  this  early  phase  of  our  development  of  this  great  branch  of 
indastry,  what  must  be  at  best  but  local  experience.  I  do  not  claim  infallibility, 
and  am  fully  aware  that  many  of  my  remarks  will  be  severely,  and  perhap's 
jufidy,  criticized;  but  I  may  claim  that  I  have  given  the  subject  close  attention 
for  Uie  last  sixteen  years,  have  labored  hard  and  earnestly,  experimented  a  great 
deal,  and  it  is  experience,  the  results  of  these  experiments,  which  I  give  here,  not 
mere  surmises  formed  under  the  hasty  impressions  of  casual  observations. 

The  starting  points  from  which  we  should  look  for  all  the  results  to  be  attained, 
loay  be  summed  up  as  follows : 

1.  Grape-OTowing,  especially  with  a  view  to  wine-making,  is  a  purely  local 
qoestion,  and  only  such  varieties  should  be  chosen  for  a  certain  locality  as  will 
attam  their  greatest  perfection  there,  and  are  as  free  from  disease  in  the  locality 
as  can  reasonably  be  expected. 

2.  A  grape,  to  make  the  best  ^vine  the  variety  is  capable  of  making,  must  be 
perfectly  ripe,  not  merely  colored,  for  only  when  fully  ripe  docs  it  attain  that 
delicacy  of  flavor,  which  will  always  distinguish  the  product  of  a  good  locality 
from  that  of  an  inferior  one. 

3.  The  time  will  come,  in  this  country  as  it  has  long  since  in  Europe,  when 
the  difference*  in  quality  of  native  wines  will  be  fully  appreciated,  and  when  those 
who  produce  the  best  will  get  four  times  the  price  for  it  which  others  will  realize 
for  an  inferior  article. 

4.  No  careless  man  need  attempt  the  business,  for  he  will  surely  fail.  To 
make  a  really  good  wine  and  to  take  care  of  it  properly  after  it  is  made  requires 
great  industry,  extreme  cleanliness,  careful  and  incessant  watching,  and  a  critical 
taste,  which  will  enable  the  operator  to  judge  of  the  quality  of  the  material  he 
baa  to  work  upon,  and  the  exact  time  when  it  should  be  racked,  handled,  and 
bottled.  Now  let  us  look  at  these  several  points  a  little  closer.  First,  in  regard 
to  locality  for  each  grape.  A  recent  visit  to  the  east,  on  which  I  tasted  many 
samples  of  wine  made  there,  has  forced  tho  conclusion  upon  mo  that  it  is  entirely 
Bselesa  for  them  to  try  to  make  a  first  class  Catawba,  such  as  we  can  make  here. 
And  why  is  this  so?  The  reasons  ai*e  apparent.  The  Catawba,  although  it 
niay  color  in  Pleasant  Valley,  Crooked  Lake,  or  Northeast,  does  not  get  per- 
fectly ripe. 

Its  acid  centre  does  not  dissolve,  it  does  not  develop  the  delicacy  of  aroma 
which  the  perfectly  ripe  Catawba  possesses,  and  consequently  the  wines  are  acid, 
bareli,  and  have  but  little  flavor.  The  same  holds  good  in  regard  to  the  Con- 
cord. The  latter  colors  with  us  the  beginning  of  August,  and  yet  we  do  not 
attempt  to  make  wines  from  it  until  the  latter  part  of  September.  The  Catawba 
colors  here  about  the  middle  of  August,  but  those  who  intend  to  make  a  really 
good  wine  do  not  gather  their  Catawba  grapes  until  the  lOtli  of  October.  The 
Wer  a  grape  hangs  on  the  vine  the  more  its  Watery  substance  evaporates,  tho 
*cid  diminishes,  and  the  sugar  increases.  Therefore  it  is  that  all  Catawba  wine 
^e  at  the  east  has  an  unripe  taste  and  but  little  flavor.  They  should,  for 
wbe,  oonfine  themselves  to  such  early  ripening  varieties  as  the  Delaware,  Creve- 
ling,  and  Rogers  No.  3.  Of  these  I  am  sure  they  could  make  good  wine  instead 
of  the  miserable  apology  for  Catawba,  Isabella,  and  Clinton,  with  which  they 
now  flood  the  market,  and  which  requires  a  large  fund  of  local  patriotism  to  assist 
b  its  consumption. 

Not  even  Ae  Clinton,  although  it  colors  early,  will  make  a  good  wine  unless 
allowed  to  hang  late,  as  it  requires  a  longer  season  to  ripen  than  they  have  iiv  tli<^ 
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Ecction  name d.  It  is  a  well-known  and  established  fact  in  Europe  that  tho  tem- 
perate zones  v;ill  produce  the  highest  flavored  wines.  Neither  tho  north  nor  the 
south  will  furnish  them ;  although  the  latter  will  produce  wines  of  good  body, 
(for  instance,  SheiTy,  Port,  the  different  Italian  wines,  &c.,)  they  lack  that  deli- 
cate fragrance,  that  exquisite  bouquet,  which  has  made  the  fine  Grerman  and 
French  wines  the  universal  favorites  of  the  civilized  world. 

And  in  this  country  the  same  rule  seems  to  apply;  for  among  a  great  many 
California  wines  tasted  I  have  not  found  one  which  was  of  really  fine  flavor; 
althotigh  in  one  or  two  instances  they  were  of  very  fair  quality.  The  hot 
and  aiid  climates  of  California  and  Mexico  do  not  seem  to  develop  the  bouqnet 
requisite  in  a  first-class  wine  ;  and  although  they  may  make  a  great  quantity,  in 
quality  they  will  not  be  able  to  compete  with  the  west.  '^Westward  the  star 
of  empire  takes  its  way,''  and  Missouri,  llliiiois,  Arkansas,  and  perhaps  parts  of 
Indiana  and  Ohio,  will  produce  the  wines  which  alone  are  destined  to  be  the 
pride  and  boast  of  this  nation. 

Already  have  our  Norton's  Virginia,  Cpithiana  and  Herbemont  become  famous; 
and  in  a  few  years  we  may  boldly  throw  down  the  glove  to  Johannisberg,  Stein- 
berg, Chambertin,  and  Chateau  Queen,  and  challenge  them  to  produce  better 
wines  than  our  cellars  will  furnish. 

Therefore  the  grape-grower  should  only  select  such  varieties,  with  a  view  to 
wine-making,  as  will  fully  ripen  in  his  locality ;  but  they  should  also  be  per- 
fectly healthy,  free  from  disease  in  any  form;  Not  only  does  the  fruit  from  a 
healthy  vine  make  a  better  wine,  but  it  also  makes  a  great  deal  more ;  and  only 
when  the  wine-maker  can  count  upon  a  sure  return  every  year  will  his  vineyaid 
and  cellar  warrant  all  the  outlay  of  capital,  labor,  skill,  and  ner^o  which  are 
required  to  make  him  successful.  A  grape  may  be  ever  so  good,  make  an  excel- 
lent wine,  and  yet  it  will  never  become  popular,  nor  bo  extensively  planted 
unless  it  is  also  healthy.  Only  from  healthy  varieties,  those  which  yield  a  cer- 
tain return  every  year,  can  we  make  wine  so  cheap  that  it  will  become  the  bev- 
erage of  the  masses.  If  we  can  count  upon  1,000  gallons  to  tho  acre  per  year, 
we  can  afibrd  to  sell  that  wine  much  better  at  50  to  75  cents  per  gallon  than  we 
can  sell  wine  of  a  variety  which  yields  but  250  gallons  at  81  50.  The  labor 
is  nearly  tho  same  and  the  capital  it  yields  is  larger. 

We  want  wines,  good  wines,  for  the  laboring  classes  at  low  figures,  and  of 
these  we  should  grow  the  greatest  bulk. 

We  also  want  choice  wines  for  the  fastidious  in  taste,  those  who  are  able  and 
willing  to  pay  a  high  price  for  a  luxury ;  but  the  choicest  wines  will  always  be 
restricted  to  certain  and  limited  localities.  Both  objects  can  easily  be  attained; 
but  every  one  who  strives  after  the  utmost  perfection  will  have  to  experiment  a 
great  deal,  and  ho  need  not  think  that  his  experiments  will  all  be  successful 
Only  by  long  practice  can  he  acquire  the  critical  taste  and  nice  judgment  requi- 
site to  make  the  best  of  the  material  he  has  to  work  with. 

Wine-making  is  an  art,  and  is  not  acquired* in  a  single  season.  Grapes  have 
different  qualities,  and  require  diiTercnt  treatment  to  convert  them  into  the  best 
wine  they  are  capable  of  making.  After  these  few  preliminary  remarks  we  \vill 
look  at  tho  operation  itself. 

GATHEKING   THE   GK^PES. 

As  already  remai'ked,  the  grapes  should  be  thoroughly  ripe.  The  best  indi- 
cations of  ripeness  are :  the  stem  becomes  brown  and  woody,  and  begins  to  shrivel; 
the  beiTy  begins  to  shrivel  around  the  stem,  the  skin  becomes  thin  and  trans- 
parent, and  the  juice  becomes  very  sweet,  sticking  to  the  fingers  like  honey  or 
molasses  after  handling  the  gi*apes  for  some  time.  If  any  bunches  are  backward 
#in  ripening,  as  is  often  tho  case,  the  ripest  are  gathered  first  and  those  that  are 
not  fully  ripe  remain  on  the  vines.  They  will  ripen  much  quicker  after  tho 
ripest  have  been  gathered. 
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Tbo  stems  Bhould  bo  cut  as  close  to  the  bunch  as  possible,  as  they  contain  a 
great  deal  ©f  astringency,  which  is  apt  to  make  the  v.ino  rough.  All  unripe, 
rotten,  and  deficient  berries  are  carefully  picked  out,  and  none  remain  on  the 
bunch  but  those  which  are  perfectly  ripe.  Generally  the  gatherer  carries  two 
pails,  and"  the  unripe  berries  are  thrown  into  one  for  a  wine  of  inferior  quality. 
Space  will  not  permit  me  to  describe  all  the  implements  used 'in  wine-making. 
Those  wishing  further  information  about  them  are  referred  to  my  book,  "  Grapes 
and  Wine,"  whore  they  will  find  them  described.  I  will  simply  name  them 
here :  Pails  for  gathering  the  grapes;  wooden  vats  for  carrying  them  out  of  the 
vineyard,  either  to  the  wagon,  or  to  the  press  direct ;  the  grape-mill,  with  either 
wooden  or  stone  rollers  to  mash  the  berries ;  fermenting  tubs  or  vats  to  receive 
them  after  mashing;  the  press  casks  of  various  sizes;  and  a  good  cellar,  divided 
into  two  compartments — ^the  fermenting  cellar,  which  should  not  bo  too  cool,  to 
facilitate  fermentation;  and  the  cellar  for  ripening  and  keeping  the  wine,  which 
should  have  an  even  temperature  of  about  45®  in  summer  and  winter. 

The  temperature  of  the  fermenting  cellar  may  be,  at  the  time  of  wine-making, 
about  60**.  To  make  white  or  light-colored  wines,  of  delicate  flavor  and  smooth- 
ness, the  grapes  should  be  mashed  and  pressed  as  soon  as  gathered.  The 
Catawba,  Herbemont,  and  Rogers's  Hybrid  No.  1,  especiaUy  require  this 
treatment. 

The  skin  of  the  Catawba  contains  a  great  deal  of  tannin,  as  do  the  stems,  and 
the  most  delicate  Catawba  and  Herbemont  wine  is  made  by  pressing  the  gi^apes 
without  mashing,  and  keeping  the  run  separate  from  the  after  first  pressing.  In 
tins  way  a  white  wine  can  be  made  of  the  Concord,  but  whether  this  is  an  improve-* 
ment  is  still  a  mooted  question.  I  think  not ;  the  wine  made  by  this  method  of 
the  Concord  is  to  my  taste  insipid,  and  the  Concord  is  evidently  a  grape  for  red 
wine,  a  wino  somewhat  resembling  claret,  with  less  astringency,  rjid  lacks 
character  if  treated  in  the  above  manner,  although  it  should  not  be  allowed  to 
ierment  in  the  husks  longer  than  24  hours,  as  its  Savor  will  become  too  fiery  and 
the  wine  too  harsh. 

It  is  here  where  the  question  may  most  properly  be  asked :  Shall  the  must  be 
left  as  nature  gave  it,  or  shall  sugar  and  water  be  added  ?  This  question  has  of  late 
called  forth  a  good  deal  of  discussion ;  one  party  claiming  that  nature  makes  the 
wine,  and  the  juice  of  the  grape  should  be  left  just  as  nature  gives  it,  without 
any  manipulation  or  addition  whatever.  The  other,  that  nature  furnishes  the 
fair  material,  but  that  wine  is  an  artificial  product,  which  requires  all  the  skill 
(guided  by  reason)  of  which  the  maker  is  capable. 

The  latter  is  evidently  the  most  reasonable  view.  My  ideas  about  this  ques- 
tion may  be  given  in  a  very  few  words.  If  nature  furnishes  me  in  the  grapes 
which  I  intend  to  make  into  wine,  a  juice  which  contains  everything  to  make 
first-class  wine,  in  the  right  proportions,  I  shall  leave  it  so  on  the  principle,  "let 
well  cuough  alone  f  but  if  I  think  there  are  deficiencies  which  can  be  supplied  by 
adding  to  that  which  is  already  in  the  must,  but  not  in  sufficient  quantit}'',  I  shall 
do  so,  as  my  reason  was  given  me  by  an  All-wise  Creator  for  the  purpose  of 
using  it  to  the  best  advantage.  All  grape  juice  contains  in  larger  or  smaller 
proportions,  sugar,  water,  free  acids,  tannin,  gummy  and  numerous  substances, 
coloring  matter,  and  fragrant  or  flavoring  substances.  A  good  wine  should  con- 
to  all  these  ingredients  in  due  proportions.  The  sacxjharometer  will  show  me  the 
wnount  of  sugar  contained  in  the  must;  the  acidimeter  the  amount  of  acid  it  con- 
tains. If  I  find  that  the  must  does  not  contain  sugar  enough,  and  an  excess  of  acid, 
^hat  can  bo  more  natural  than  to  add  the  sugar,  and  to  dilute  the  acid  by  adding 
water!  Both  are  ingredients  of  the  grape ;  where,  then,  can  be  the  harm  of  adding 
them,  until  the  proportion  is  attained?  But  this  is  not  all.  Many  of  our  native 
grapes  contain  an  excess  of  aroma  as  well  as  an  excess  of  acid.  If,  by  a  proper 
nianijiulation,  this  also  can  bo  toned  down,  so  as  to  bo  pleasant  instead  of  offen- 
sive, it  is  an  improvement,  not  an  adulteration,  and  such  a  wine  is  certainly  just 
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as  pure  and  more  wholesome  than  the  pure  juice  of  the  grape,  with  its  excess  of 
acid,  tannin,  and  aroma,  would  have  been. 

In  short,  in  all  the  manipulations  during  the  process  of  wine-making,  the 
operator  mnst  have  an  ideal  standard  in  view,  the  utmost  perfection  whidi  can 
bo  attained  from  the  vaiiety  he  has  to  deal  with,  and  must  try  to  bring  his  must 
up  to  that  standard. 

The  process  of  adding  sugar  and  water  to  deficient  must  is  called  GralliziM, 
after  its  most  successful  and  strenuous  advocate,  Dr.  GaU,  and  extracts  from  hu 
works  have  already  been  given  in  former  volumes  of  these  reports,  to  which  I 
would  refer  the  reader  for  much  useful  information. 

But  there  is  a  method  still  of  using  the  husks  of  the  grapes  after  the  fiist 
gentle  pressing  to  much  greater  advantage  than  can  be  done  by  distilling,  whidi 
is  called,  after  its  inventor,  Chaptal,  Chaptalizing. 

It  has  been  the  custom  in  France,  after  pressing  the  grapes  as  dry  as  they  can 
be  pressed,  to  give  the  husks  to  the  servants  and  laborers,  who  would  add  water, 
let  it  ferment  a  few  days,  and  thus  make  an  inferior  wine  which  they  used  as  a 
common  drink.  Mr.  Chaptal  investigated  the  matter  closely,  experimented,  and 
found  that  by  pressing  for  the  firat  time  only  two  of  the  wine-making  ingredients 
were  exhausted,  namely,  sugar  and  water,  and  that  the  husks  containea  still  an 
abundance  of  acidity,  tannin  and  flavoring — in  short  all  the  ingredients  to  make 
wine  except  sugar  and  water.  This  once  established,  what  could  be  more  natoial 
than  to  add  these  and  make,  so  to  say,  another  edition  t  The  experiment  was 
tried  and  succeeded  beyond  expectation.  Mt.  Chaptal  even  contends  that  it  can 
*be  repeated  several  times,  and  that  oven  the  third  repetition  will  make  a  drinkabk 
wine,  one  in  quality  very  little  behind  the  first. 

If  we  apply  the  practice  to  American  wine-making  we  find  the  result  very 
gratifying.  Our  native  grapes  are  nearly  all  so  abundantly  supplied  with  flavor 
and  tannin,  that  the  Chaptalized  wine  is  very  little,  if  any,  inferior  to  the  first 
pressing.  Of  course  there  is  in  this,  as  in  everything  connected  with  wine-making, 
a  wide  difierence  in  varieties.  But  there  is  a  limit  to  everything,  and  I  wonld 
certainly  not  indorse  third,  fourth  or  fifth  editions ;  but  if,  after  pressing  and 
perhaps  properly  Gallizing,  the  wine-maker  finds  that  the  husks  still  contain  an 
abundance  of  wine-making  ingredients,  and  that  only  sugar  and  water  have  been 
exhausted,  I  can  see  no  reasonable  objection  to  making  another  edition,  especially 
when  it  is  kept  separate  from  the  first. 

I  have  done  so  repeatedly  j  have  even  made  three  different  classes — ^puro  grape 
juice,  such  as  was  Gallized  by  adding  one-third  water  and  sugar,  and  anodier 
which  was  only  sugar  and  water  fermented  on  the  husks.  I  have  placed  the 
three  wines  before  good  judges,  told  them  of  the  difference  in  the  making,  and 
asked  them  to  pick  out  the  pure  juice.  In  nearly  every  instance  were  they 
unable  to  do  it ;  but  the  majority  agreed  that  the  Gallized  wine  was  the  best,  the 
Chaptalized  next  best,  and  the  pure  juice,  although  good  wine,  not  as  agreeable 
OS  either  of  them.  This  was  Concord,  and  of  course  we  must  modify  the  treat- 
ment according  to  the  variety  and  the  season  we  have  to  deal  with. 

And  above  all,  let  us  be  strictly  honest  in  this  matter.  Let  the  purchaser 
know  what  he  is  buying  if  he  desires  it,  and  let  the  best  wine  according  to  his 
taste  bring  the  best  price. 

As  before  remarked,  in  no  case  do  I  add  anything  foreign  to  the  grape,  seek- 
ing only  to  supply  nature's  deficiencies,  and  I  do  not  follow  it  to  half  the  extent 
it  is  followed  in  Europe.  Only  since  Gallizing  and  Chaptalizing  have  become  so 
universally  adopted  has  European  wine  become  so  uniformly  palatable  ana 
cheap.  Only  since  this  practice  was  generally  introduced  do  they  produce  drii^' 
aUe  wine  in  all  seasons,  which  fonnerly  they  could  not  do.' 

Let  the  reader  not  misunderstand  my  position.  We  can  only  make  the  besi 
wine  in  the  best  seasons.  We  can  add  the  sugar  to  the  product  of  poor  seasonflj 
and  dilute  the  acid  by  w-ater  so  as  to  bring  the  must  to  its  normal  alcoboho 
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standard  j  we  can  thus  always  produce  a  pleasant  and  drinkable  wine,  but  the 
exqmsitc  flavor  developed  in  the  grape,  in  the  hett  seasons,  wo  cannot  make.  This 
is  in  the  hands  of  Him  who  alone  sends  rain  and  sunshine,  and  from  whom 
alone  come  all  good  and  perfect  gifts.     Ait  can  do  mucky  but  not  everything. 

The  better  the  season  the  more  perfect  the  grapes,  the  less  will  they  bear  of 
Galliziug  and  Chaptalizing,  because  they  do  not  then  contain  the  abundance  of 
acid  which  will  bear  diluting  j  thus  it  is  that  it  costs  much  more  to  produce  the 
very  best  wines  than  a  wine  of  medium  or  inferior  quality.  Consequently,  in 
justice  to  our  grape-growers,  the  practice  of  paying  the  same  price,  or  nearly 
so,  for  all  our  wines  should  cease.  An  extra  quality  of  Catawba,  made  horn 
the  very  pick  and  prime  of  the  vineyard,  with  the  greatest  care  and  labor,  and 
hy  leaving  the  grapes  on  the  vines  until  the  watery  parts  have  evaporated,  and 
of  which,  consequently,  much  less  has  been  produced  per  acre,  should  be  worth 
treble  the  price  of  a  wine  made  from  the  general  run  of  the  vineyard,  when  the 
grapes  were  hardly  colored. 

It  is  an  injustice  to  the  vintner  who  produces  the  hcstj  by  a  combination  of 
skill,  labor,  and  superior  location,  and  by  great  loss  in  quantity,  to  ask  of  him 
to  sell  such  a  wine  for  only  a  slight  advance,  say  25  cents  per  gallon,  over  mis- 
erable trash,  hardly  worthy  the  name  of  wine.  In  Europe  this  is  well  under- 
stood. 

The  "  Aus-lese  "  of  the  German  vineyardist  is  appreciated  and  paid  for  accord- 
ingly ;  why  should  it  not  be  so  here  f 

Let  us  encourage  home  industry ;  let  those  who  arc  willing  to  pay  $3  to  $4 
per  bottle  for  good  Rhenish  wine  pay  only  haK  that  price,  or  two-thirds,  for  a 
native  wine  as  good,  and  they  will  soon  have  wines  which  will  meet  all  the 
requurements  of  the  most  fastidious  taste.  But  "far-fetched  and  dear-bought'' 
seems  to  be  the  rage,  and  as  long  as  our  own  products,  even  if  equally  good  or 
better,  are  left  in*  the  cold,  and  foreign  productions  bought  at  extravagant  prices, 
not  because  they  are  better ^  but  because  they  are  imported,  we  cannot  hope  for  a 
thorough  reform.  Wo  will  now  look  at  the  most  prominent  of  our  American 
grapes,  and  their  treatment  for  wine. 

WHITE  OR  LIGHT  COLORED  WINE,  RESEMBLING  HOCK. 

f 

The  C^atotrfta.-^This  variety,  although  much  subject  to  disease,  is  yet  the  one 
of  which  perhaps  the  gicatest  quantity  is  at  present  made,  as  nearly  all  the  old 
Tineyards  are  planted  with  it. 

If  well  ripened  and  properly  managed  it  a\i11  make  a  very  good  wine,  but  as 
it  contains  a  good  deal  of  tannin  and  acidity,  it  is  only  in  a  very  few  of  many 
seasons  that  a  really  first-class  wine  can  be  made  bf  it  without  Gallizing.  The 
must  of  Catawba  grapes  should  average  80°  by  Occhslc's  scale,  to  make  a  good 
wine  without  the  addition  of  sugar.  The  best  method  is  to  add  to  the  grapes 
after  they  have  been  mashed  about  one-third  of  water  and  sugar,  or  to  100  gil- 
kns  of  must  add  50  gallons  of  water  and  sugar,  (two  pounds  of  best  crushed 
8Dgar  to  the  gallon  of  water,)  test  the  mixture  again,  and  if  its  weight  is  between 
80^  and  90®,  press  immediately,  without  fermenting  on  the  husks.  Should  the 
gyapes  be  very  ripe  add  less,  and  if  unripe  and  acid,  add  more  water  and  sugar. 
The  mixture  should,  as  before  remarked,  have  about  80°  specific  gravity  by 
Oechsle's  saccharometer,  and  contain  about  four  per  mill  acids  by  Geisle's  acidi- 
^eter.  If  very  ripe  the  advocates  of  pure  juice  can  make  a  good  wine  from  them 
^thout  addition,  if  the  berries  are  not  mashed,  but  put  into  the  press  and  pressed 
lightly.  But  it  will  not  be  any  better  than  when  properly  Gallized,  and  they, 
^U  obtain  much  less  in  quantity.  The  husks  may  afterwards  be  Cbaptalized, 
according  to  the  individual  inclination  of  tbe  wine-maker,  the  water  and  sugar 
^dedto  weigh  about  75°  to  80°,  and  fennented  on  the  Imsks  for  from  24  to  48 
"O^rs,  according  to  temperature,  and  more  or  less  violent  feraientation.     In  this, 

^  in  everything,  practice  is  required,  which  alone  makes  perfect. 
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The  UtrhcmonL — This  makes  a  very  delicate  white  wine,  if  the  grapes  art 
pressed  without  being  mashed,  and  the  pure  juice,  if  treated  in  this  way,  pcrlia;^ 
more  nearly  resembles  a  delicate  Rhenish  wine  than  any  other  w^e  may  have.  The 
grapes  may  then  be  ground,  water  and  sugar  added,  say  as  much  as  there  has  been 
pure  juice  expressed,  and  fennented  on  the  husks  for  24  to  48  hours.  This  will 
make  a  very  fine  red  wine,  strongly  resembling  Madeira,  and  tastes  differ  as  to 
wliich  is  best,  the  white  or  the  red.  Specific  gravity  of  must  about  90**,  which 
proportion  should  be  preserved  throughout.  In  preparing  the  w^ater,  either  for 
Gallizing  or  Chaptalizing,  it  may  be  well  to  add  hero  that  a  pound  of  cmshed 
sugar,  dissolved  in  water,  will  weigh  about  40°,  by  Oechsle's  6?accharometer. 

Delaware, — The  must  of  this  grape  is  generally  so  rich,  and  the  proportions  bo 
evenly  balanced,  that  it  will  make  a  first  class  wine,  of  great  body  and  fine  flavor, 
without  manipulation  or  addition.  It  is,  perhaps,  the  perfection  of  the  Hock  or 
Rhenish  wine  type  among  our  natives,  and  will  compare  with  any  of  the  imported 
wines  if  well  and  carefully  made.  It  should  be  allowed  to  ferment  on  the  husks, 
after  the  berrries  are  mashed,  for  about  12  hours,  then  pressed,  and  as  the  husks 
still  contain  a  great  deal  of  wine  ingredients,  they  may  be  Chapta,lized  to  the  same 
amount  as  they  yielded  pure  juice.  It  is  always  advisable  to  keep  both  pressings 
separate,  although  I  have  already  made  wine  by  the  latter  process  fully  equal 
to  the  first.     Specific  gravity  of  must  from  105°  to  120''. 

Taylor, — This  also  makes  an  excellent  wine,  which  by  many  is  preferred  to  the 
Delaware,  but  it  is  rather  unproductive.  It  may  be  treated  in  the  same  manner 
as  the  Delaware,  having  the  same  body,  but  a  different  flavori 

Cassady. — This  makes  an  excellent  white  wine  if  properly  manipulated ;  but 
as  it  has  a  tough  pulp,  a  thick  skin,  and  considerable  acidity,  about  a  gallon  of 
water  and  sugar  should  bo  added  to  each  pailful  of  grapes,  the  berries  then  mashed 
thoroughly,  and  the  whole  mixture  allowed  to  ferment  about  48  houre,  when  it  may 
be  pressed  and  put  into  casks.     Specific  gravity  of  must,  90°.' 

Bogcrss  Hybrid  No,  1. — This  makes  an  excellent  white  wine  here,  where  it 
fully  ripens,  although  at  the  east  it  would  hardly  do  so.  It  has  a  good  deal 
of  flavor,  a  good  deal  of  pulp  and  acidity,  and  therefore  needs  Gallizing  about 
like  the  Cassady.  If  thus  managed  it  makes  one  of  the  finest  wines  wo  have,  of 
very  delicate  flavor,  smooth  and  rich.  As  it  is  also  very  productive  and  healthy,  it 
will  become  a  very  popular  wine  grape  here.     Specific  gravity,  78^. 

Boger^s  Hybrid  No,  9. — This  also  makes  an  excellent  wine ;  does  not,  perhapi>, 
need  Gallizing  to  the  same  extent,  but  an  addition  of  one-thud  will  much  improve 
it.  It  is  an  excellent  substitute  for  the  Catawba,  and  as  it  is  healthy  and  Lardy, 
and  very  productive,  it  will,  doubtless,  soon  take  its  place.     Specific  gi-aNnty,  80". 

Maxatawncy, — But  little  wine  has  been  made  of  this,  our  best  healthy  out- 
door grape  of  white  or  rather  amber  color.  What  little  I  have  made  leads  mi) 
to  the  belief  that  it  will  make  a  very  delicate  white  wine,  without  Gallizing,  au^ 
as  it  seems  very  productive,  and  ripens  thoroughly  here,  it  will,  no  doubt,  be 
largely  planted  for  that  purpose.     Specific  gravity,  82°. 

WHITE   WINE,   EESEMELINCr   IIU^'GARIAK. 

Cunningliam,, — This  grape  will,  without  doubt,  attain  great  popularity  as  ^ 
wine  grape  here  and  further  south,  but  it  can  hardly  be  planted  fiuther  north,  as 
it  barely  ripens  here.  It  makes,  perhaps,  the  choicest  wine  of  this  class ;  the  juice 
may  be  pressed  pure  or  Gxillized.  One-third  addition  of  water  and  sugar  will? 
I  think,  improve  it ;  and  as  it  has  a  very  spicy,  fruity  aroma,  the  husks  Ciio 
saTely  be  Chaptalized.  It  makes  a  very  heavy,  spicy,  and  fragrant  wine,  of  dark 
yellow  color,  which  many  prefer  to  the  Delaware.     Specific  giavity,  100°  to  112^. 

Uulander. — This  is  not  the  German  grape  of  that  class,  but,  as  1  think,  a  soiiib- 
em  variety,  closely  related  to  the  Hcrbemont  and  Cunningham.  It  makes  a  pal«' 
red,  or  rather  brownish  wine,  of  great  body  and  fine  flavor  j   should  be  about 
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one-third  Grallized,  aiid  will  pafely  hear  Chaptalizing.     Specific  gravity,  100**  to 

110**. 

Martha. — ^This  is,  perhaps,  our  mosi  valuable  grape  for  white  wine,  as  the  vme 
has  all  the  good  qualities  of  its  porenx,  the  Concord,  and  makes  a  delightfal  white 
wine  of  fine  flavor  and  good  body.  It  seems  to  succeed  everywhere,  and  would 
make  a  fair  wine  even  farther  north,  as  it  ripens  early.  Should  be  Gallized  one- 
half  and  fermented  on  the  husks  for  24  hours.  Specific  gravity,  92".  The  first 
wine  made  of  it  last  fall  has  far  surpassed  my  expectations,  and  as  it  is  very  pro- 
ductive it  will  soon  become  one  of  our  leading  wine  grapes. 

BED  WINE,   RESEMBLING  BURGUNDY  AND  PORT. 

Norton^s  Virginia, — This  wine  has  already  acquired  a  world-wide  reputation, 
and  is,  no  doubt,  the  best  wine  for  medicinal  purposes  we  now  have.  The  juice 
shoold  be  fermented  on  the  husks  for  24  to  48  hours,  then  pressed,  and,  when 
folly  matured,  this  will  safely  bear  comparison  \vith  the  best  port,  having  the 
advantage  over  the  latter  that  it  has  no  addition  of  alcohol.  It  is  the  gi'eat 
remedy  here  for  dysentery  and  diseases  of  the  bo^vels,  and  even  cases  of  cholera 
have  been  cured  with  it.  The  husks  may  safely  be  Chaptalized,  and  will  make  a 
delightful  wine.     Specific  gravity  of  must,  100**  to  120  . 

Cynthiana. — This  is  a  dangerous  rival  to  the  Norton,  and  will  take  the  prefer- 
ence with  wine-drinkers,  though  the  Norton  may  be  more  valuable  as  a  medicinal 
wine.  It  is  of  the  same  and  even  greater  body,  delightful  aroma,  spicy,  and 
much  smoother  than  the  Norton.  Altogether  the  best  red  wine  we  yet  have, 
membling  but  surpassing  the  best  Burgundy ;  may  be  treated  like  the  Norton. 
Specific  gravity,  110'  to  125'. 

WINES  RESEMBLING  CLARET. 

s 

Clinton. — This  grape  contains  a  great  amount  of  acidity,  although  also  a  good 
deal  of  sugar.  The  best  wine  is  made  from  it  by  Gallizing  one-third  and  fer- 
mentiD^  on  the  husks  for  24  hours,  when  it  will  make  a  very  good  claret,  with 
a  pecuUar  frost-grape  flavor,  which  many  admire,  though  it  is  not  to  my  taste. 
The  husks  can  then  be  Chaptalized,  and  will,  thus  treated,  make  a  very  good 
wine.     Specific  gravity  98'  to  105'. 

CreveUng. — ^A  small  sample  made  of*  this  gi*ape  has  given  me  a  very  high 
opinion  of  its  quality  for  wine.  It  supplies  a  want  long  felt  among  the  wine- 
dxinking  public  of  a  wine  intermediate  between  the  Concord  and  Norton,  and  of 
more  delicate  flavor.  It  resembles  the  choice  clarets  of  France,  with  perhape 
not  80  much  astringency.  I  do  not  think  this  needs  any  manipulation  to  pro- 
duce a  good  wine.     Specific  gravity  88'. 

Ivesfs  Seedling. — I  cannot  speak  from  experience  in  regaid  to  this  variety^  as 
I  have  never  made  wine  firom  it ;  and  although  I  have  tasted  a  eood  many  samples 
made  in  Ohio,  I  have  been  unable  to  accord  it  the  high  rank  our  Ohio  friends 
claim  for  it.  It  has  a  pleasant  flavor,  but  a  great  deal  of  acidity  and  harshnesSi 
an  unripe  taste,  if  I  may  so  express  myself,  which  is  not  at  all  pleasant  to  me. 
Perhaps  by  Gallizing  judiciously  a  better  wine  may  be  made  from  it  than  I  have 
yet  seen.  So  for  I  can  see  nothing  in  it  which  should  induce  me  to  prefer  it  to 
good  Concord,  and  it  certainly  does  not  produce  as  much  per  acre,  from  all  I 
can  learn. 


MISCELLANEOUS. 


These  comprise  all  varieties  which  cannot  fairly  be  classed  with  any  of  the 
four  types  referred  to,  but  have  an  independent  nativa- American  character  of 
their  own. 

The  Concord. — ^This  lias  been  compared  to  claiet,  but  I  can  find  nothing  either 

11 
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in  flavor  or  general  character  to  justify  the  comparison.  It  more  nearly  resembles 
some  of  the  red  Hungarian  wines.  As  its  wine  has  become  a  universal  favodie^ 
as  well  as  the  vine,  it  deserves  a  little  more  than  a  passmg  notice  at  my  hands.  A 
white  wine  may  be  made  from  it  by  pressing  the  grapes  without  mashing  than,  but 
as  it  is  to  my  taste  somewhat  insipid  I  cannot  see  that  there  is  anything  gained  by 
this  process.  The  best  wine  is  made  from  it  by  adding  ono-third  water  and 
Bogar  to  the  luice  and  fermenting  it  on  the  husks  for  12  to  24  hours.  It  will 
thus  make  a  light  red  wine  of  agreeable  strawbeiry  flavor,  and  which  will  modi 
improve  by  age.  The  wine  thus  made  is  eflectually  the  laboring  man's  diink, 
can  be  produced  cheap  enough,  is  very  palatable,  and  has  a  peculiar,  invigora- 
ting effect  upon  the  system.  Let  us  hope  that  it  will  soon  become  the  general  omk 
of  the  laboring  classes,  in  the  place  of  whiskey  and  beer.  It  would  be  the  great- 
est temperance  reform  ever  introduced  in  this  country.  The  husks  may  then  be 
Chaptalized,  and  the  wine  thus  made  will  be  nearly  equal  to  the  flrst. 

Hartford  Prolific. — This,  if  well  made,  resembles  the  Concord  closely,  and 
though  hardly  a  true  wine  grape,  can  still  be  nuide  into  wine  advanta^eoasly 
where  the  fruit  cannot  be  marketed  very  well.  It  may  be  treated  like  the  Con- 
cord, and  will  then  make  a  fair  red  wine,  somewhat  fray^  but  still  not  disagree- 
ably so. 

North  Carolina  Seedling, — This  is  another  very  decided  native,  which  may  per- 
haps properly  be  called  Muscatel.  It  has  a  tough,  acid  pulp,  and  strong  navor, 
but  will,  if  Gallized  one-half,  make  a  wine  whicn  has  met  with  universal  favor 
and  brings  a  high  price  in  market.  It  is  very  healthy,  a  strong  grower,  and 
immensely  productive.    Specific  gravity  84^. 

The  New  Seedling  qfMr.  Longendoer/cr, — This  has  not  even  a  name  yet,  as 
its  originator  has  determined  not  to  send  it  out  until  fully  proved.  I  have 
watched  it  closely,  and  with  a  great  deal  of  interest,  for  the  last  three  years,  as  1 
think  it  will  add  something  to  the  list  of  our  wines  which  we  have  long  wanted 
—an  American  Madeira.  It  is  a  seedling  of  the  Norton,  of  the  same  habit,  and 
with  the  hardest  wood  I  have  yet  met  wiih  in  any  native ;  very  productive,  and 
entirely  healthy.  It  is  a  small  black  grape,  yet  does  not  produce  a  dark  red  wine 
like  the  Norton,  but  a  wine  of  brownish  yellow  color,  of  great  body,  and  very  fine, 
strong  flavor,  resembling  Madeira  very  closely.  I  think  it  will  be  a  great  aoqni- 
sition  for  our  latitude  and  further  soutl^.  This  season  a  larger  quantity  of  wine 
will  be  made  from  it  by  its  originator,  and  I  oonfidently  hope  that  an  American 
Madeira  will  be  added  to  our  list  of  native  wines.    Specific  gravity  109°. 

Among  the  grapes  which  I  think  will  prove  valuable  for  wine,  but  which  I 
have  not  yet  tested,  I  will  here  name  Rogers's  Hybrids  Nos.  3,  4,  12,  19,  Alveyi 
Devereux,  Louisiana,  Arkansas,  and  Telegraph.  As  a  general  rule  in  GalliziQg 
and  Ghaptalizing  I  aim  at  making  the  mixture  of  the  same  specific  gravity  the 
must  would  have  in  go^  seasons.  I  strive  to  remedy  defects  of  nature,  but  not 
to  add  to  the  natural  body  of  the  must,  as  all  our  native  wines  with  which  I 
have  had  to  deal  have  body  enough ;  even  the  Concord  and  Hartford  contain 
sugar  enough  here  in  ordinary  seasons  to  make  a  wine  of  sufficient  body.  I  sed^ 
to  correct  where  a  grape  contains  too  much  acidity,  tannin  or  flavor,  and  do  this 
with  elements  natural  to  the  ^pe,  sugar  and  water.  An  addition  of  anything 
foreign  would  justly  be  called  an  adulteration,  and  should  be  condenmed  as  such ; 
but  Gallizing,  instead  of  being  an  adulteration,  as  those  have  termed  it  who 
evidently  know  little  about  wine-making  and  its  principles,  is  an  improvement, 
and  a  very  great  one.* 

There  are  two  very  simple  tests  by  which  wine  can  be  judged :  First,  it  should 
be  agreeable  to  the  palate,  pleasant  in  flavor,  and  be  perfectly  clear  and  "fine. 
Secondly,  it  should  ag^ee  with  the  system,  act  as  a  gentle  stimulant,  invigorating 
and  joy-inspiring,  exhilirating  in  its  eflects,  and  leave  the  head  clear,  without 
any  bad  ef^s  afterwards.  If  it  fulfils  these  two  conditions  I  call  it  good ;  if 
it  does  not,  if  it  has  the  contrary  effect  upon  the  system,  I  call  it  poor,  adulter- 
ated pf  nff,  no  matter  how  ploasant  it  tastes  and  how  it  was  made. 
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It  will  not  be  expected  in  an  article  of  tliifl  kind  that  I  sbonld  go  into  all  the 
details  of  wine-making ;  thene  can  be  found  in  any  good  work  on  the  subject,  either 
German,  French,  or  American.  The  apparatus  should  be  cUan — ^miil^  press, 
fermenting  vats  and  casks.  The  wine,  when  made,  should  be  closely  watbked 
daring  fermentation,  and  the  casks  closed  with  an  air-tight  bung  as  soon  as  fer« 
mentation  is  over.  Our*  wines  are  generally  clear  and  should  be>  racked  by  the 
end  of  December  or  beginning  of  January,  and  the  second  time  about  the  begin- 
ning of  March.  For  all  after  operations,  racking,  bottling,  &c.,  it  is  almost 
impossible  to  give  fixed  mles.  Practice  and  a  nice  discrimination  of  any  change 
in  the  wine  is  absolutely  necessary  to  manage  it  successfully.  *  As  a  general  rme 
wine  is  not  fit  to  bottle  before  it  is  a  year  old,  as  young  wine  always  con- 
tains more  or  less  sediment  and  lees,  even  if  it  should  seem  to  be  perfectly  clear. 
Let  no  one  become  discouraged,  however,  if  wine-making  should  appear  to  him 
a  more  complicated  business  than  he  had  at  first  supposed.  A  love  of  the  sub- 
ject and  earnest  application  will  soon  show  the  way.  Make  experiments,  watch 
their  results  closely,  and  practice  will  soon  make  perfect.  There  is,  however, 
an  easier  way  to  do  this  than  for  each  individual  to  make  his  own  way  alone. 
It  is  the  formation  of  grape  oolonies,  of  grape  growers'  villages.  The  advan- 
tages of  such  a  colony  will  be  easily  seen.  If  each  one  has  a  small  piece  of 
gmtable  land,  (and  he  does  not  need  a  large  one  to  follow  grape-growing,)  the 
neighbors  can  easily  assist  each  other  in  ploughing  and  subsoiling;  they  can  join 
together  and  build  a  hctge  cellar  in  common,  where  each  can  deliver  and  store 
Ids  wine,  and  of  which  one  perhaps  better  acquainted  with  the  management  of 
nine  can  take  chaige,  or  a  competent  person  be  engaged  for  that  purpose.  An 
— odation  of  this  kind  generally  has  the  preference  in  the  market  over  a  single 
indiYidnal,  and  obtains  a  higher  price  for  products  if  of  a  good  quality. 

In  a  country  which  has  such  an  immense  amount  of  lands  suitable  for  grape- 
giowing,  and  where  it  is  to  become  at  no  distant  day  one  of  the  leading  agricul- 
tural interests,  it  would  be  very  desirable,  in  my  estimatiou,  to  create  a  separate 
department  of  grape  culture  and  wine-making  to  be  connected  with  the  Agricul- 
tural Department ;  and  of  which  a  practical  grape-g^wer  and  practical  wine- 
maker  dionld  be  the  chief,  whose  duty  it  should  be  to  conduct  experiments. 
tzBvel  frequently,  and  impart  that  instruction  and  advice  so  much  desired  and 
needed  by  our  grape-growers.  Such  an  institution,  properly  conducted,  would  be 
of  immense  advantage  to  the  country,  and  under  the  fostering  care  of  our  gov- 
ernment, extended  to  this  important  branch  of  industry,  America  would  soon 
become  the  greatest  wine-producing  country  on  the  face  of  the  globe. 

If  we  had  more  frequent  exhibitions  of  wines,  and  agricultural  and  horticul- 
tural societies  throughout  the  country  would  do  a  little  more  for  the  grape-grow- 
ing interest,  instead  of  giving  it  the  tail  end  of  the  premiums,  as  has  generally 
been  done,  we  would  progress  faster. 

These  are  but  hints.  If  they  should  create  general  discussion  on  the  points 
referred  to— if  niey  but  help  to  awaken  the  public  interest — ^my  object  has  been 
accomplished. 
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CVLTTJBB  AXm  PB0DX7CTS  OF  THE  VINX. 

The  following  is  a  report,  to  the  United  States  commission  at  the  Universal 
Exposition  of  Paris,  in  1867,  of  the  convnittee  ''on  the  culture  and  products  of 
the  vine : " 

The  exhibition  of  wines  at  the  Universal  Expofiition  oi  1%^1  ^«J^^ax%^. 
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Every  wine-growing  country  of  Europe,  as  well  us  Australia,  Canada,  California, 
and  other  sections  of  North  and  South  America,  were  represented.  As  there 
were  no  jurors  from  the  United  States,  our  American  wines  were  not  subjected 
to  so  full  and  fair  an  examination  as  they  were  entitled  to,  and  t-o  remedy  this 
omission  a  special  committee,  eonsisting  of  the  undersigned,  was  appointed  by 
the  board  of  cemmissioners  to  make  an  examination  of  the  wines  of  our  own 
and  other  countries,  and  to  report  especially  with  reference  to  wine-growing  in 
America.  To  properly  judge,  however,  of  the  different  kinds,  of  the  qualities, 
cost,  sanitary  influence,  and  adaptability  to  our  country — points  upon  which  we 
would  have  been  glad  to  report  more  fully — would  require  more  thorough  tasting 
and  more  time  than  the  committee  could  command,  or  had  a  right  to  denumd 
from  the  courtesies  of  foreign  exhibitors  or  commissioners. 

As  regards  French  wines,  full  reliance  cannot  be  placed  on  what  is  furnished 
to  the  American  traveller  at  hotels  or  caf^s,  or  even  what  is  sold  him  at  the 
shops,  no  matter  what  price  he  pays.  It  would,  however,  be  doing  French  wines 
a  great  injustice  to  judge  them  by  the  qualities  sold  in  this  way,  or  exported  to 
America.  The  great  body  of  American  consumers  have  palates  as  yet  so 
unskilled,  and  the  merchants  of  Bordeaux  and  fabricators  and  imitators  are  so 
adroit,  that  it^eemo  impossible  for  the  honest  wine-CTower  here  to  come  into 
such  relations  with  the  wine-drinkers  there  as  shall  secure  to  the  latter  the 
benefits,  sanitary  and  moral,  which  the  French  people  themselves  derive  from 
the  pure  juice  of  the  grape  so  abundantly  produced  in*  this  country.  It  is  not 
an  unusual  practice  for  dealers  to  buy  of  producers  in  the  back  country  a  coarse, 
deep  red  wine  for  30  cents  per  gallon,  and  a  strong  white  wine  for  45  cents  per 
gallon,  mix  and  bottle  them,  and  send  them  abroad  labelled  with  all  the  high- 
sounding  names  of  ^'Medoc,''  to  sell  at  enormous  profits  to  unsuspecting  foreigners. 

Further  south  than  Bordeaux,  in  the  country  about  Montpelier  and  Beziers, 
an  inferior  article,  but  perfectly  pure,  can  be  obtained  of  the  producer  at  fire 
and  six  cents  per  gallon,  or  one  cent  per  bottle.  Of  late  years,  and  since  the 
abatement  of  the  grape  disease,  the  production  of  France  has  been  very  large, 
thp  4,000,000  of  acres  in  cultivation  yielding  an  average  of  1,200,000,000  of 
gallons,  which  would  give  to  every  man,  woman,  and  child  in  the  country  a  half 
bottle-full  every  day,  oven  after  allowing  200,000,000  of  gallons  for  exportation. 

Owing,  perhaps,  to  the  intimate  relations  between  America  and  Germany,  oor 
wine  commerce  with  that  country  is  conducted  in  a  much  more  satisfactory  man- 
ner. A  good  deal  of  excellent  Oerman  white  wine  now  makes  its  way  to  ns, 
and  is  highly  appreciated. 

Hungary,  whose  product  is  second  to  that  of  France  only,  can  supply  a  wide 
range  of  varieties,  and  at  prices  extremely  reasonable.  As  the  Hungarian  pro- 
ducers seem  to  know,  as  yet,  but  little  of  chemistry,  we  suppose  their  wines  to 
be  generally  pure,  and  as  they  are  not  yet  fully  introduced  into  the  markets  of 
the  world,  we  should  think  they  might  be  advantageously  purchased  to  a  greater 
extent  than  has  yet  been  done.  ^ 

Besides  the  sherry,  of  which  we  consume  so  largely,  Spain  has  an  abundant 
and  rich  vintage,  with  which  American  consumers  would  be  better  acquainted  if 
her  merchants  had  more  of  the  enterprise  of  those  of  Bordeaux. 

Portugal  also  produces  plenty  of  excellent  and  pure  wines  of  which  we  know 
little,  for  hardly  a  drop  is  allowed  to  leave  the  country  without  being  so  strongly 
brandied  as  to  lose  its  character  as  a  wine,  and  become  rather  a  spirituous  liquor. 
Port  wine  is  repeatedly  dosed  with  spirits  until  it  contains  at  least  as  much  as  24 
per  cent,  of  alcohol.  Fifteen  years'  age  is  required  before  it  is  fit  to  drink,  not 
because  the  wine  is  slow  to  ripen,  but  because  the  spirit  needs  to  remain  15  years 
before  the  disturbance  it  causes  can  subside,  and  the  antagonistic  ingredients  of 
the  mixture  harmonize. 

Notwithstanding  bold  and  persistent  assertions  to  the  contrary,  it  has  been  s&t- 
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isfactonly  proved  to  your  cx>miuittee  that  the  adulteration  is  made  not  to  preserve 
the  wine,  but  solely  to  make  it  sweet  and  stimnlating. 

As  America  is  destined  to  become  a  great  wine-producing  country,  her  people 
ought  to  Ikj  better  acquaiiite<l  than  they  are  with  the  higher  grades  of  foreign 
wines,  but  they  have  as  yet  drunk  so  little  of  these,  that  tneir  standard  of  excel- 
lence remains  comparatively  low.     Now,  except  in  California,  none  of  the  Euro- 
pean vines  will  grow  in  America,  and  we  are  compelled  to  search  in  our  forests, 
and  develop  in  uui*series  and  vineyards  the  varieties  which  are  in  the  future  to 
be  oar  reliance  for  com}K3ting  with  foreign  producers,  and  finally,  it  is  to  be 
hoped,  emancipating  ourselves  from  them  altogether.     Of  course,  then,  the  higher 
oar  standard  of  taste,  that,  is,  the  higher  om*  aim,  the  better  will  bo  our  suc- 
cess.   Our  vine-growers  have  much  more  to  learn  of  the  character  and  quality 
of  good  wines  than  they  have  of  cultivatioh  and  manufacture,  for  really,  as  to 
the  preparation  of  the  soil,  planting,  cultivating,  pruning,  and  training  the  vines^ 
gathering,  selecting^  and  pressing  the  fruit,  fermenting,  and  keeping  the  wine, 
(white  wine,  at  least,)  our  experienced  vignerons  have  but  little  to  learn  of  Euro-* 
pean  rivals. 

Oar  American  vineyards  compare  very  well  with  those  of  France,  and  so  do 
cor  cellars,  presses,  and  casks,  so  that  an  elaborate  report  on  methods  would  bo 
of  but  little  benefit,  and  might  even  mislead,  for  there  seems  to  be  no  one  method 
in  use  here,  in  any  stage  of  vine-raising  or  wine-making,  concerning  which  there 
is  not  a  confusion  of  practice  and  a  conflict  of  theory,  such  as  it  would  be  hope- 
less to  attempt  to  reconcile.  Probably  sound  reasons  for  much  of  this  diversity 
maybe  found  in  peculiarities  of  soil  and  varieties  of  vines  that  are  local  and  special, 
and  with  which  we  have  nothing  to  do.  Still,  a  pretty  thorough  tour  among  the 
vine  districts  of  France  has  not  been  wholly  barren  of  suggestions. 

CULTURE  OF  THE  VKfE  IX  EUROPE. 

Soil  a)%d  exposure, — The  soil  of  Medoc,  where  stand  "  Chateau  Margeaux," 
^  Cliateau  La  Eitte,"  and  "  Chateau  La  Tour,"  is  a  bed  of  coarse  gravel,  among 
whose  pebbles  the  eye  can  barely  detect  soil  enough  to  support  the  lowest  form  of 
vegetable  life.  In  the  vicinity  ofBeziers,  on  the  other  hand,  the  land  is  rich  and 
strong  enough  to  yield  any  kind  of  a  crop ;  yet  Medoc  grows  wine  that  often 
sells  for  ten  dollars  per  gallon,  while  that  of  Beziers  sometimes  sells  for  the 
lialf  of  ten  centB  per  gallon.  In  Burgundy  there  is  a  long  hill,  on  whose  dark 
red  ferruginous  limestone  sides  a  wretched  thin  covering  of  earth  lies,  like  the 
coat  of  a  beggar,  revealing,  not  hiding,  the  nakedness  beneath.  Here  stand 
litile  starveling  vines  very  slender  and  very  low ;  yet  here  is  the  celebrated 
'^Clos  Vaugeot,"  and  this  is  the  hill  and  these  are  the  vines  that  yield  a  wine 
rivalling  in  excellence  and  value  that  of  Medoc,  and  to  the  fortunate  proprietor 
the  Cote  dW  is  what  it  signifies,  *'  a  hillside  of  gold."  At  its  base  spreads  out  a 
wide  and  very  fertile  plain,  covered  with  luxuriant  vines,  whose  juice  sells  at 
from  ten  to  twenty  cents  per  gallon. 

If  you  go  further  northward  and  examine  the  hills  of  Champagne,  you  will 
find  them  to  be  merely  hills  of  chalk ;  and  these  instances  only  illustrate  the  rule 
derived  not  from  them  alone,  but  from  abundance  of  others,  that,  for  good  wine,  you 
niQst  go  to  a  dry  and  meagre  soil.  Yet  we  should  be  sorry  to  have  to  extend 
tlie  rule,  and  say  that  th©  poorer  the  soil  the  better  the  wine,  for  there  are  cer- 
tainly very  few  patches  of  ground  in  America  that  can  match  in  poverty  the 
mountains  of  Champagne,  the  hills  of  Burgundy,  or  the  slopes  of  Medoc ;  nor 
Would  it  do  to  conclude  that  manure  should^  not  be  applied,  for  although  some 
^J  it  is  hurt!  ul  to  the  wine  in  its  quality,  it  is  yet  an  open  question  whether  this 
^  BO  or  not.     Meanwhile,  the  practice  is  to  manure,  altnough  sparingly. 

^repanng  the  ground  and  planting  tJte  vines, — ^This  is  probably  as  well  under- 
stood in  America  as  in  France.    We  usually  break  up  to  the  depth  of  two  feet 
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and  drain  thoronghly.  In  many  part€  of  France  they  trench  to  the  same  depth, 
but  in  many  other  parts  this  is  impracticable,  unnecessary,  or  injonous.  Here, 
the  distance  between  the  vines  is  fipom  eighteen  inches  to  two  feet,  according  to 
their  size.  We,  however,  are  compelled,  by  the  greater  vigor  of  onr  vines,  to 
place  them  five  and  six'feet  apart. 

In  Burgundy,  Champagne,  and  some  other  districts  it  is  the  practice  to  renew 
the  vigor  of  the  vines,  by  laying  down  the  cane  and  rooting  the  plant  in  a  new 
plaoe,  which  quite  breaks  up  the  original  lines,  so  that  the  plough  cannot  be  nsed. 
This  is  douDtlesB  a  good  way  to  renew  the  strength  of  the  plant,  bat  it  is  objected 
to  by  high  authority,  on  the  assumption  that  the  older  the  stalk  the  better  the 
wine  will  be ;  on  the  other  hand.  Champagne  wine  dressers  have  attributed  to 
this  practice  in  a  gpreat  measure  their  almost  total  exemption  from  the  vine 
disease.  Others,  however,  attribute  Ihat  exemption  to  the  general  and  long  .estab- 
.  lished  custom  of  spreading  over  the  vineyards  a  bituminous  shale  containing 
sulphur,  a  well-known  antidote ;  and  here  we  would  recommend  most  strongly 
*to  our  countrymen  a  renewed  and  sustained  effort  to  combat  mildew  with  sulphur. 
The  experience  of  France  and  other  countries  is  entirely  in  its  favor,  and  its  use 
is  still  felt  to  be  necessary,  and  is  still  kept  up. 

We  think  Americans  have  not  been  thorough  enough,  and  patient  enough. 
Let  them  try  again,  and  this  time  let  them  begm  early,  and  to  be  sure  to  fol&w 
carefully  these  rules  on  the  subject,  which  have  been  hitherto  much  better  pro- 
mulgated than  observed.  On  rich  and  level  land,  a  common  plan  in  some  dif- 
tricts  is  to  set  out  double  rows  of  vines  at  wide  intervals,  in  fields  chiefly  devoted 
to  other  crops.  The  free  exposure  to  sun  and  aur  thus  secured  seems  largely  to 
augment  the  yield,  and  this  will  bo  understood  by  any  one  who  has  noticed  the 
superior  productiveness  of  such  of  his  vines  as  grow  bordering  on  a  wide  alley  «r 
other  open  space.  This  is  very  different  from  planting  vegetables,  &c.,  among 
the  vines,  which  is  a  bad  practice. 

Wire  trdlis, — These  are  becoming  quite  popular  here,  as  we  think  they  are  in 
America  also,  notwithstanding  the  choapness  of  wood.  The  size  of  wire  preferred 
is  number  16,  and  but  two  wires  are  used.  Our  large  vines  would  need  three  wires. 
They  are  stretched  to  strong  posts  set  20  feet  apart,  passing  intermediately  through 
holes  of  smaller  posts  or  stakes.  On  the  lower  line,  about  18  inches  from  the 
ground,  the  fruit-bearing  wood  is  trained,  while  the  upper  line,  about  18  inches 
above  the  other,  supports  the  new  wood.  Many  prefer  to  allow  the  fruit-bearing 
cane  to  do  service  two  years,  instead  of  one  only,  as  is  the  practice  in  America. 
There  is  no  doubt  that  with  wire  trellis  the  pruning,  tying,  pinching  off,  &c, 
can  be  much  more  cheaply  done  than  where  the  training  is  to  stakes,  and  from 
the  way  the  clusters  depend  from  the  horizontal  cane,  it  is  easy  to  see  that  there 
must  be  also  a  superior  access  of  sun  and  air,  and  a  greater  ease  in  gathering  the 
vintage. 

Winter  protection, — ^It  is  a  common  practice  to  go  through  the  vines  with  a 
plough  every  fall,  and  throw  up  a  good  ridge  of  earth  against  the  stalks.  The 
Hungarians  have  a  more  effectual  way  of  guaranteeing  against  the  cold  of  their 
rigorous  winters,  which  is  to  lay  the  vines  on  the  ground,  cover  them  with  straw, 
and  on  the  straw  throw  the  earth ;  without  this  it  is  said  they  could  produce  no 
wine  at  all.  Our  native  grapes  are  generally  hardy,  and  will  live  wherever 
their  fruit  will  ripen,  but  occafiionally  there  is  a  severe  season  which  seems  to 
touch  the  venr  heart  of  the  wood,  and  so  enfeebles  it  Ihat  it  falls  an  easy  prey 
to  disease.  It  was  noticed  that  the  mildew  set  in  with  great  destructiveness 
after  the  two  hard  winters  of  1854  and  1856. 

The  thorough  covering  employed  in  Hungary  would  secure  the  wood  agiunst 
such  occasional  risks,  and  also  might  render  it  possible  to  grow  European  vines  in 
our  country.  By  this  means,  too,  we  could,  perhaps,  make  the  Scuppemong 
live  in  our  northern  States,  and  obtain  from  it  a  sparkling  wine,  of  foam  and 
flavor  unsurpassed.    From  these  considerations  and  others,  we  recommend  to  the 
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wine-growers  of  our  more  northern  States  to  lay  down  and  thoroughly  cover  their 
vines  regularly  every  fall  -,  and  to  those  in  milder  regions,  to  bank  up  the  earth 
against  the  stalks  as  is  done  in  France. 

Vme-dressing, — ^We  have  derived  most  of  our  instruction  in  vine-dressing  from 
the  Germans,  in  whose  native  country  there  are  no  sunbeams  to  spare;  and 
the  celebrated  '^  Eiesling"  grape  is  said  to  hardly  ever  ripen,  and  thus,  perhaps,  we 
have  been  led  to  attach  too  much  importance  to  letting  the  fruit  remain  on  the 
vine  as  long  as  possible  before  gathering.  If  we  have  been  in  error,  it  would  be 
well  worth  while  to  know  it,  for,  besides  the  loss  by  shrinkage,  the  ravages  of 
insects  and  birds,  quadrupeds  and  bipeds,  during  the  last  fortnight  of  the  vine- 
dresser's watchings  are  most  disheartening. 

PBODUCTION  OF  WHITB  AND  RED  WIKE8. 

Now,  it  is  contended  by  good  authority  in  Franco  that  early  vintages  are  the 
best,  and  that  it  is  important,  not  merely  in  regard  to  quantity  but  quality,  also^ 
to  gather  the  £ruit  before  it  becomes  over-ripe.  Possibly  what  is  true  of  white 
wine  may  not  be  so  of  red  wine,  to  which  last  named  kind,  attention  is  so  widelv 
directed  in  Europe.  Here  the  proportion  of  white  wine  to  red  is  very  small* 
and  it  may  i)e  said  that  red  is  the  rule  and  white  the  exception. 

Oar  wine-CTowcrs  in  America  understand  very  well  the  principles  to  be 
observed  in  the  manufacture  of  white  wine,  and  many  of  them,  as  regards  care 
and  nicety,  are  as  good  models  as  need  be  dettred.  But  it  cannot  be  denied 
that  the  practice  of  selling  the  ripest  and  finest  grapes  for  table  use,  and  convert- 
ingthe  unsalable  into  wine,  prevails  to  a  great  extentamon^  American  vineyardistSy 
and  the  result  is  the  manufacture  of  much  inferior  wine.  This  has  already 
injured  the  reputation  of  American  wines,  both  at  home  and  abroad.  Of  the 
much  more  complicated  process  of  making  red  wine,  however,  American  mano- 
&fitarer8  are  but  little  informed,  for  the  reason  that  until  recently  they  have  had 
no  grapes  suitable  for  the  purpose ;  but  now  that  we  have  discovered  those 
excellent  varieties,  the  ^^  Norton ''  and  '^  Ives"  seedlings,  our  estimate  of  the  value 
of  which  has  been  very  greatly  raised  by  comparing  wine  from  them  with  some 
of  the  highest  grades  of  foreign  productions,  a  few  observations  of  methods  of 
fiarmentation  for  red  wine  as  practiced  in  France  may  be  appropriate. 

In  Fiance  they  will  make  either  white  or  red  wine  from  the  same  grape ;  bat 
in  America  we  have  grapes  whose  pulp  is  so  rich  in  coloring  matt^  that  they 
yi^  a  very  pretty  tinted  wine  without  any  further  treatment  than  what  is  given 
to  make  white  wine,  and  a  pure  white  wine  cannot  be  made  from  them }  of  this 
kind  is  the  <' Norton"  seedling.  Yet  not  for  beauty  alone  do  they  put  them 
through  the  process  of  fermentation  on  the  skin,  but  because  that  process  imparts 
qualities  which,  as  afifecting  the  palate,  stimulation,  digestion,  &c,  are  qoittf 
different  from  what  the  other  process  imparts.  Many  persons  find  red  wine  essen- 
tial to  their  health,  who  cannot  use  white  wine,  and  vice  versa. 

MANtJPACTXJKB  OP  WUSTS, 

stemming. — The  fruit  having  heea  gathered  and  selected,  the  next  thing  to  do 
is  to  stem  it.  In  '^  Medoc"  and  all  the  '^  Bordelais"  this  is  invariably  done.  But 
m  'burgundy"  and  other  districts  they  commonly  omit  it,  and  throw  stem  and  all 
into  the  vat;  if,  however,  the  season  has  been  bad,  and  the  stems  remain  unripey 
they  are  of  necessity  excluded  in  whole  or  in  part,  lest  they  do  more  harm  tluui 
good.  The  chief  reason  for  putting  in  the  stems  is  to  correct  the  disease  called 
''tetter,''  for  which  the  tannic  acid,  &c.,  of  the  stem  is  thought  to  be  an  antidote. 
Fortunately  we  know  comparatively  little,  as  yet,  of  any  wine  disease,  except 
acidity,  but  still  it  will  remain  for  us  to  decide  upon  experience  which  of  the 
two  methods  it  is  best  to  adopt.    Probably  we  shaU  arrive  at  the  same  diversity 
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of  practice  as  is  \vitne68ed  here.  Stemming  is  usually  done  by  nibbing  the 
frnit  upon  a  grating  of  iron  rods,  but  the  better  way  decidedly  is  a  grating  of  wood. 
It  is  made  of  bars  two-thirds  of  an  inch  square,  carved  into  each  other  where 
they  cross  so  as  to  bring  them  down  to  an  even  face,  leaving  openings  or  meshes 
two^thirds  of  an  inch  square.  I'his  is  established. like  a  table  with  four  legs, 
with  a  rim  around  it  about  ten  inches  high,  and  a  proper  receptacle  beneath  to 
receive  and  carry  off  the  stemmed  fruit  as  it  falls  through  and  the  juice  which 
escapes.  The  table  is  four  feet  square  and  four  feet  high.  About  throe  bushels 
of  grapes  are  put  upon  the  grating,  which  four  men  with  bare  arms  soon  mb 
through,  leaving  the  stems  behind,  which  are  then  thrown  into  a  small  circular 
press,  like  our  hand  cider  presses,  which  extracts  the  juice  of  the  few  grains 
remaining  on  them.  In  this  way  four  men  can  stem  enough  to  make  fifty  barrels 
of  wine  per  day.  For  one  who  makes  but  a  small  quantity,  a  deep  tub  and  ft 
three-pronged  stick  will  do  very  well. 

Crushing, — ^This  is  next  to  be  done,  by  trampling  the  grape  with  the  naked  foot 
It  is  said  to  be  a  better  way  than  to  use  a  large  mill,  for  the  reason  that  the  mill  will 
crush  the  seed ;  but  the  seeds  are  not  easily  crushed,  and  a  properly  made  grape 
mill  need  not  bruise  them  in  the  least.  At  a  well  managed  wine-house,  that  of 
Messrs.  Averons  Brothers,  in  *^  Pauillac,''  they  put  the  grapes  to  ferment  with 
no  further  crushing  than  what  is  given  them  in  the  process  of  stemming,  which 
experience  has  satisfied  those  gentlemen  is  all  that  is  needed. 

Treading  out  grapes  with  bare  feet  is  well  enough  if  the  feet  first  be  made 
clean,  but  probably  no  American  will  ever  adopt  the  plan  of  crushing  with  the 
naked  feet,  either  clean  or  unclean,  but  will  either  rely  on  the  crushing  ^ven  in 
the  stemming  process,  or  use  a  mill,  or  a  bucket  and  tiipod. 

Fermentation. — ^The  crushed  mass,  Avith  or  without  the  stems,  is  next  thrown  into 
vats  and  allowed  to  ferment.  The  vats  are  large  casks,  generally  without  bulge, 
the  largest  at  the  bottom,  and  open  at  the  top.  *  In  some  of  the  large  houses  they 
are  covered  with  loose  boards;  in  others  the  boards  are  jointed  and  made  her- 
metically close  by  plastering  with  cement  or  clay;  in  others  there  is  merely  a 
floating  mass  of  stems ;  and  m  others  there  is  no  covering  at  all  except  the  scorn 
of  stems,  skins,  seeds,  &c.,  which  rise  to  the  surface. 

After  the  fermentation  has  ceased  and  the  wine  becomes  clear,  it  is  drawn  off 
and  put  away  in  close  casks,  which  in  France  are  almost  uniformly  of  ^he  siie. 
called  ^'barrique,"  holding  about  fifty  gallons.  In  Burgundy  these  are  kept 
above  ground  and  in  the  light  until  spring,  and  then  put  into  cellars,  while  in 
the  Bordeaux  country  they  remain  in  tho  light  in  storehouses  above  groui^  until 
one  or  two  years  old,  and  are  then  removed  to  dark  rooms  on  the  same  level.  A 
careful  way  of  making  red  wine  out  of  grapes  not  fully  ripened  is  to  allow  it  to 
remain  in  the  vats  for  a  sufficiently  long  time  after  fermentation  to  let  tho  green- 
ness held  in  suspense  settle  to  the  bottom. 

At  "  La  Tour,"  in  the  vintage  of  1866,  they  allowed  the  wine  to  remain  in 
the  vat  a  whole  month,  though  tho  fermentation  was  probably  complete  in  half 
of  the  time.  After  drawing  off  the  remaning  undissolved  pomace,  it  is  pressed 
and  made  into  a  wine  of  inferior  quality.  It  is  common  in  France,  and  it  would 
be  sometimes  necessary  in  some  parts  of  America,  to  provide  means  of  wanning 
the  wine-house  up  to  at  least  20^  Centigrade,  or  68^  Fahrenheit,  as  well  as  to 
introduce  steam  heat  into  tho  vats  themselves,  which  is  done  by  means  of  a 
tin  pipe,  entering  to  tho  right  of  tho  faucet  and  a  little  above  the  bottom  of  the 
vat,  bending  to  the  bottom  and  rising  again  in  the  form  of  the  letter  U,  and  then 
passing  out  at  the  other  side  of  the  faucet,  at  the  same  distance  from  it,  the  steam 
entering  at  one  end  and  the  condensed  vapor  escaping  at  the  other ;  but  heat  is 
only  applied  in  cold  seasons  and  when  the  grapes  are  badly  ripened. 
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VASJXTIES. 

In  France,  the  fruit  of  different  varieties  is  commonly  mixed  together,  and 
generally  but  little  account  is  taken  of  "cesaye''  (variety)  as  compared  with  the 
quality  of  soil.  Well-informed  persons,  however,  are  disposed  to  complain  of 
the  introduction,  which  has  been  quite  general  of  recent  yearp,  of  coarse  varieties, 
grown  for  quantity  rather  than  quality. 

There  is  one  variety  of  %nne  commonly  seen  on  rich  soil  and  deemed  unfit  for 

poor  ground,  except  where  grown  for  brandy,  as  in  Cognac,  that  may  possibly 

bo  of  value  to  us.     It  is  called  *'  ]a  folle,"  (the  crazy ;)  "en  ragat  blanche,"  (from 

enraged.)     Except  in  its  infancy  it  needs  no  stakes,  but  holds  itself  erect  by  the 

strength  of  its  stalk,  which  is  trained  about  one  foot  high,  and  from  which  the 

cano  or  branches  shoot  out  with  ffreat  vigor,  like  those  of  the  osier  willow  pruned 

low.     Every  winter  all  the  brancnes  are  cut  back  to  two  or  three  eyes,  and  during 

the  season  the  ground  is  cultivated  in  the  usual  manner,  but  further  than  this  it 

demands  no  attention.     There  is  no  summer  pruning  nor  any  tying,  winter  or 

summer.     It  is  never  hurt  by  frost,  is  proof  against  all  disease,  and  is  unfailing 

in  its  fr-uiting,  and  yields,  when  in  ffood  condition,  1,200  to  1,500  gallons  of 

wine  per  acre.     Its  most  favorable  soil  is  a  sandy  loam,  and  when  grown  on  such 

its  wine,  which  is  quite  strong,  is  worth  40  cents  per  gallon.     Of  that  produced 

about  Bordeaux  a  good  deal  is  mixed  with  coarse  red  vnne  and  made  into  claret 

for  American  consumption.     Of  itself  it  will  not  make  red  wine.     It  is  possible 

that  this  hardy  vine  or  grape  will  stand  our  severe  winters,  and,  with  or  without 

covering,  obtain  a  footing  in  American  soil.     If  so,  every  faimcr,  or  whoever 

else  can  command  a  quarter  of  an  acre  of  land,  might  raise  for  his  own  table  an 

abundance  of  good  sound  wine  at  a  trifling  cost.     Generally  it  is  bad  policy 

to  introduce  a  coarse  plant  of  any  sort,  but  we  have  so  vast  a  spread  of  land  that 

is  too  rich  for  growing  delicate  wines,  no  matter  what  variety  of  plant  is  tried, 

and  of  late  the  mildew  and  rot  have  been  so  discouragingly  fatal  in  many  parts 

of  the  country,  it  might  be  well  to  give  the  "  en  re^t "  a  trial,  and  since  we 

must  drink  the  juice  baptized  with  the  names  of  "  St.  Julian,"  "  Chateau,"  **Mar- 

geux,"  and  all  the  saints  of  M«doc,  wo  may  as  well  enjoy  the  satisfaction  and 

the  very  large  profit  of  raising  it  ourselves. 

Not  only  do  the  French  mix  different  kinds  of  grapes  in  the  vat  and  on  the 
press,  but  they  freely  compound  together  different  kinds  of  wine  in  all  stages  of 
maturity.  This  is  done  of  course  with  great  carefulness,  the  success  of  the 
merchant  in  his  business  depending  on  his  skill  in  concocting  what  will  please 
tbe  palate.  Such  combination  may  be  agreeable  to  the  taste  of  the  consumer, 
and  profitable  to  the  merchant,  but  it  may  well  be  doubted  if  it  is  as  good  for 
tU  health  as  that  which  is  simply  natural,  and  made  from  one  variety  of  grape. 
A  French  wine-grower  has  introduced  the  Catawba  into  his  vineyard,  and 
Qfles  its  juice  to  mix  in  very  small  proportions  with  that  of  native  grapes  to  rive 
flavor.  Any  considerable  addition  of  the  Catawba's  musky  quality  would  be 
more  than  the  French  palate,  trained  to  like  only  that  which  is  negative,  could 
veiT  well  bear. 

Wben  American  wines  were  tested  by  the  jury  at  the  Exposition,  the  French 
jurors,  whose  scale  was  from  one  to  four,  with  a  zero  at  the  foot,  generally  com- 
plimented our  Catawba  with  a  zero,  and  they  remarked  that  the  more  of  the 
natural  flavor  the  wine  possessed,  other  things  being  equal,  the  lower  they  should 
estimate  it.  In  America  the  very  contrary  is  known  to  be  the  case,  l^he  Ger- 
man jurors,  accustomed  to  wines  of  high  bouquet,  held  quite  different  opinions  from 
the  French,  and  were  much  pleased  with  the  American  wines. 

TBBATMBNT  OF  WIKE. 

In  regard  to  the  more  delicate  wines  of  Europe  which  do  not  bear  exportation, 
an  important  discovery  is  said  to  have  been  made  by  the  distinguished  chemist, 
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Pasteur,  of  the  Institute,  which  is  ezoitiDg  great  interest,  and  promises  nothing 
less  than  to  secure  wine  against  disease  and  deterioration  lor  an  indefinite  period, 
to  enable  it  to  be  transported  with  safety  any  distance,  and  kept  in  any  soit  of 
storehouse.  The  best  way  to  make  known  in  America  the  discoveries  of  Mr. 
Pasteur  would  be  to  translate  and  publish  his  very  valuable  work,  entitled 
"  Etudes  sur  le  Vin,"  sold  by  Victor  Masson  &  Sons,  Place  de  ITEcole  de  Medi- 
cine, Paris.    Meanwhile  we  will  give  a  brief  synopsis  of  it 

After  explaining  at  'length  the  nature  of  the  aifferent  diseases  of  the  wine, 
acidity,  bitterness,  &c.,  tracing  them  all  to  vegetable  parasites,  and  detailing  his 
experiments  in  search  of  an  agent  to  destroy  the  parasites,  Mr.  Pasteur  arrives 
at  the  conclusion  that  they  are  efifectually  destroyed  by  heating  the  wioe 
up  to  a  point  between  50^  and  65^  Centigrade,  which  would  be  between 
122''  and  149''  of  Fahrenheit.  The  heating  can  be  done  in  a  '<  Bain  Marie," 
that  is,  by  placing  the  bottle  or  cask  in  a  vessel  filled  with  water  and  heating  the 
water,  or  by  hot-au:  closets  or  steam-pipes  introduced  into  the  casks.  The  heating 
should  be  gradually  and  carefully  accomplished  in  order  to  enable  any  one  to 
test  the  value  of  this  invention,  so  important  in  its  aims. 

We  extract  the  following,  which  gives  all  the  author  has  to  say  on  the  mode 
he  has  himself  followed  with  wine  already  in  bottle,  whether  new  or  old,  diseased 
or  sound : 

The  bottle  being  corked*  either  with  the  needlo  or  otherwise,  by  machine  or  not,  and  the 
eorki  tied  on  like  those  of  chompap^e  bottlee,  they  are  placed  in  a  veeael  of  water ;  to  handle 
them  easily,  they  are  put  into  an  iron  bottle-basket.    The  water  should  rise  as  high  u  tlie 
riDg  about  the  mouth  of  the  bottle.    1  have  never  yet  completely  submerged  them,  bnt  do 
not  think  there  would  be  any  inconvenience  in  doing  so,  provided  there  should  be  no  partiil 
cooling  during  the  heating  up,  which  might  cause  the  admission  of  a  little  water  into  tbt 
bottle.    One  of  the  bottles  is  filled  with  ^ater,  into  the  lower  part  of  which  the  bowl  of  i 
thermometer  is  plunged.    When  this  marks  the  decree  of  heat  desired,  149^  of  Fahrenheit 
for  instance,  the  basset  is  withdrawn.    It  will  not  go  to  put  in  another  immediately ;  the  too 
warm  water  miffht  break  the  bottles.  A  portion  of  the  healed  water  is  taken  out  and  replaced 
with  cold,  to  reduce  the  temperature  to  a  safe  point ;  or,  better  still,  the  bottles  of  the  second 
basket  may  be  prepared  by  warming,  so  as  to  be  put  in  as  soon  as  the  first  comes  out.    The 
expansion  of  the  wine  during  the  heating  process  tends  to  force  out  the  cork,  but  the  twine 
or  wire  holds  it  in,  and  the  wine  finds  a  vent  between  the  neck  and  the  cork.    During  tbs 
cooling  of  the  bottltss,  the  volume  of  the  wine  having  diminished,  the  corks  are  hammered 
in  further,  the  twine  is  taken  off,  and  the  wine  is  put  in  the  cellar,  or  the  ground  floor,  or 
the  second  story,  in  the  shade,  or  in  the  sun.    There  is  no  fear  that  any  of  these  differanl 
modes  of  keeping  it  will  render  it  diseased ;  they  will  have  no  influence  except  on  its  mode  ot 
maturing,  its  colors,  &c.    It  will  always  be  useful  to  keep  a  few  bottles  of  the  same  kind 
without  heating  it,  so  as  to  compare  them  at  long  intervals  with  that  which  has  been  heated. 
The  bottle  may  be  kept  in  an  upright  position :  no  mould  will  form ;  but  perhajis  the  wins 
will  lose  a  little  of  its  nneness  under  such  condition,  if  the  cork  gets  dry,  and  the  air  is  allowed 
too  freely  to  enter. 

Mr.  Pasteur  affirms  that  he  has  exposed  oasks  of  wine  thus  heated  in  the 
open  air  or  terrace,  with  northern  exposure;  from  April  to  December,  without 
any  ii\jury  resulting. 

Wine  in  the  casks  maybe  heated  by  introducing  a  tin  pipe  through  the  bung-hole^ 
which  shall  descend  in  coils  nearly  to  the  bottom  and  return  m  a  straight  line 
and  through  the  pipe  imparting  steam.  If,  after  thus  once  being  heat^,  there 
is  such  an  exposure  to  iixe  air,  bv  drawing  off  and  bottling,  as  to  admit  a  £resh 
introduction  of  '^  parasites/'  the  disease  thus  introduced  may  be  easily  cured  by 
heating  a  second  time. 

Mr.  Pasteur  also  claims  to  have  discovered  and  proved  that  wine  can  bo 
advanced  in  ripening  and  improved  by  ''creation"  conducted  in  a  slow  and 
gentle  manner.  This  is  a  bold  assertion,  but  such  confidence  is  felt  in  the  value 
of  suggestions  coming  from  him  that  both  of  his  methods,  cutting,  as  they  will, 
a  tangle  of  old  theories,  will  have  a  fair  trial  by  his  eountrymen,  and  that  with- 
out delay. 

Your  committee  would  say.  in  conclusion,  that  from  what  comparison  we  have 
been  able  to  make  between  the  better  samples  of  American  wines  now  on  exhi- 
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bition  at  the  Paris  Exposition)  with  foreign  wines  of  similar  obaracter,  as  well 
as  from  the  experience  of  many  European  wine-tasters,  we  have  formed  a  higher 
estimate  of  onr  own  ability  to  produce  good  wines  than  we  had  heretofore;  and 
£rom  oar  investi^tions  in  vine  culture  we  are  now  more  confident  than  ever  that 
America  can  and  will  be  a  great  wine-growing  countiy.  All  that  is  necessary 
for  us  to  rival  the  choicest  products  of  other  parts  of  the  world,  will  ere  long 
come  with  practice  and  experience.  We  have  already  several  excellent  varie- 
ties of  the  grape  borne  on  American  soil,  and  suited  to  it  a  soil  extensive  and 
varied  enough  for  every  range  of  quantity  and  quality.  Who  would  discover  a 
patch  of  ground  capable  of  vielding  a  ^^Johannisberger,"  a  ''Tokay/'  or  a 
'^MargeauXy^'need  oidy  make  diligent  and  careful  search,  and,  somewhere  between 
the  Imcs  and  the  gulf  and  the  two  oceans  that  circumscribe  our  vineyard  terri- 
tory, he  will  be  sure  to  find  it. 

Finally,  your  committee  cannot  close  this  report  without  acknowled^g  the 
many  courtesies  extended  to  them  by  European  exhibitors  and  oonmiissioners  in 
£M»litating  the  investigations  incident  upon  the  discharge  of  their  duties. 

MARSHALL  P.  WILDER, 
ALEXANDER  THOMPSON, 
WILLIAM  J.  FLAGG, 
PATRICK  BARRY, 

CammiUee. 


SUPPLEMEI^T. 

VINE  DISTRICTS  OT  SWITZXBLAin)  AKB  OERMANT. 

The  committee,  since  making  their  report  on  the  third  branch  of  the  subject 
nven  them  in  charge,  have  visited  the  principal  vine  districts  of  Switzerland  and 
Germany,  and  deem  some  of  the  observations  there  made  worth  being  embodied 
in  the  supplemental  report  nqw  submitted. 

The  vineyards  to  which  attention  was  more  especially  given  were  those  of 
the  borders  of  Lake  Oeneva,  those  of  Pfalz  or  Rhenish  Savaria,  and  of  the 
hanks  of  the  Rhine,  the  Neckar,  and  the  Main. 

With  regard  to  the  quality  of  the  soil,  we  have  the  same  remar]c  to  make  here 
is  was  made  in  the  former  report,  viz,  that  the  vines  yielding  the  best  wine  were 
found  to  be  growing  on  the  poorest  soil.  Geologically,  the  soil  throughout  all 
the  above  districts  is  vety  much  the  same,  viz.  basalt  and  sandstone,  both  forma- 
tions  usually  seen  in  close  proximity,  the  basalt  uppermost  and  resting  on  the 
other.  The  only  exceptions  were  a  few  patches  of  limestone  and  slate.  The 
basalt  soil  is  esteemed  richer  than  the  sandstone,  and  is  often  hauled  on  to  the 
other  to  enrich  it.  For  instance,  the  vine-dressers  of  Durkheim  actually  manure 
Ukeir  thin,  poor,  gravelly  land  with  tens  of  thousands  of  yards  of  earth,  brought 
ftom  the  neighboring  town  of  Deidesheim,  and  yet  the  Durkheim  wine  is  quite 
fioperior  to  that  of  their  neighbors.  All  this  was  quite  different  from  anything 
«  we  noticed  in  France;  there,> calcareous  rocks  seem  to  underlie  everywhere,  nor 
could  we  learn  of  any  wine  of  high  repute  in  France  that  derived  its  quality 
from  sandstone  or  basalt.  The  vine  husbandry  of  the  Swiss  and  (Germans  is  of 
the  first  order.  Nowhere  do  you  see  in  their  vineyards  the  straggling  appear- 
ance so  common  in  those  of  France,  (the  efiect  of  frequent  layenng  J)  but  the 
lines  are  always  beautifully  true  and  even.  Although  intervals  or  rows  were  wide 
enough  for  the  plough  to  pass,  nearly  all  the  cultivation  was  done  by  hand,  and 
done  most  thoroughly,  too«  In  France,  as  in  America,  they  stir  the  grouna  two 
or  three  times  during  the  season.  In  the  Rhine^an  it  is  done  four  times ;  but 
about  Forst  Deidesheim  and  Durkheim  thev  do  it  as  often  as  eveiy  two  or  three 
weeks  from  the  beginning  to  the  end  of  the  season.    It  is  in  the  above  neigh- 
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borhood  tliat  basaltic  eailli  is  (jipplied  as  a  manure,  as  is  also  clay,  to  make  the 
ground  more  retentive  of  manure ;  and  this  tbcy  do  to  sucb  an  extent  tbat  old 
vine  fields  are  seen  which  have  been  raised  visibly  above  the  level  of  the  others 
adjoining  thera.* 

The  expenditure  of  labor  in  a  year  on  an  acre  of  those  fields  amounts  to  about 
140  days^  work.  In  the  Pfalz,  it  is  usual  to  train  upon  horizontal  laths  or  lines  • 
of  wire  running  Ifx  inches  above  the  ground,  very  raucli  aa  is  done  in  Mcdoc, 
only  that  where  wire  is  used  a  second  line  is  stretched  above  the  otber.  If  the 
plan  is  good  in  Medoc  and  the  Pfalz,  it  is  hard  to  see  why  it  would  not  be  good 
everywhere,  especially  in  countries  so  cold  as  Germany  and  the  nortbem  pit  of 
the  United  States.  Indeed,  Mr.  Guyot,  to  whose  book  we  have  already  referred, 
argues  strongly  in  favor  of  everywhere  adopting  the  method  of  training  the 
fruit-bearing  cane  horizontal  witb  the  ground  and  very  close  to  it.  We  ought, 
however,  to  note  here,  that  tbe  fields  where  this  mode  was  more  particularly 
noticed,  or  connected  with  good  results,  wore  in  gravelly  deposits  of  nearly  level 
surface.  Manure  is  freely  used  in  Germany,  much  more  so  than  in  France,  and 
is  prepared  and  applied  with  much  care  and  system.  Cow  manure^  largely  com- 
posted with  straw,  is  the  only  kind  thought  fit  to  manure  vines.  They  sprinkle 
the  heaps  almost  daily  to  keep  them  moist  and  allow  the  mass  to  rot,  at  least 
12  months  before  being  "used.  It  is  applied  ©very  three  years.  As  to  quan- 
tity, it  is  certain  that  some  soil,  like  the  poor  and  unretentive  gravel  beds  of  the 
Pfalz,  should  receive  more  than  those  of  the  neighboring  slopes,  and  that  the 
calcareous  earths  of  France  need  less  than  the  sandstone  and  the  basaltic  earths 
of  the  Ehine  valley. 

Guyot,  arguing  strongly  in  favor  of  manure,  recommends  the  French  cultivator 
to  put  on  at  intervals  of  three  years  a  quantity  of  manure  that  will  be  equivalent 
in  weight  to  that  of  the  fruit  he  has  taken  off  at  vintage,  while  Mr.  Herzmansky, 
the  steward  at  Johannisberg,  who  tills  some  60  acres  of  vines,  keeps  about  40 
very  large  cows  in  his  stables.  But  wiU  not  manuring  hurt  the  quaXity  qf  Ik 
wine? 

In  our  former  report  we  say  that  this  is  an  open  question  as  yet,  and  so  it  is 
in  France,  and  Mr.  Guyot  treats  it  as  such  in  arguing  upon  it.  Of  course 
none  will  doubt  that  were  a  vineyard  to  be  treated  in  this  respect,  as  we  treat 
the  soil  of  a  grapery,  very  poor  wine  would  be  produced,  and  the  only  question 
is,  will  a  moderate  quantity  do  harm?  This  is  precisely  the  question  the  com- 
mittee put  to  Mr.  Herzmansky,  the  intelligent  and  thoroughly  experienced 
director  at  Johannisberg,  where  the  best  wine  in  the  world  is  made.  His  answer 
was,  '^  No.  As  we  apply  it  on  this  soil  it  does  not  irapak  the  quality  of  the 
wine  in  any  degree ;  on  the  contrary,  it  improves  the  flavor." .  Then  he  led  the 
way  to  his  well-ordered  cow  stables,  and  pointing  to  the  compost  heaps  remarked, 
"  There  is  the  beginning  of  Johannisberger."t 

Now  Johannisberger  is  the  most  delicate  of  wine,  as  it  is  indeed  superlative 
in  every  respect.     By  the  kind  invitation  of  the  Princess  Metternich  the  com- 

^^■■^  ■■■■■■■  ■  ■  ■      li^— ^H^         »!■    »ll  II  ■■     .    ■»  ■  ■  ■    I  I  I  I  ■  ■■■■■■  ■■—^^— M^^— ^^ 

*  Some  years  since  the  vioejard  of  F.  T.  Buhl,  of  Deidesbeim,  produced  wino  on  the 
natural  soil  of  a  very  inferior  quality,  selling  at  50  centimes  the  litre,  at  a  very  frrnt 
expense.  The  whole  vineyard  was  covered  to  the  depth  of  three  feet  by  volcanic  or  basaltic  . 
earth  bronsht  from  a  distance  of  several  miles.  The  experiment  at  the  time  was  thought  to 
be  a  very  Hazardous  one,  but  the  enhanced  value  of  the  wines  aAer  the  addition  proved  tbat 
the  owner  was  wiser  than  his  neighbors. 

t  The  vineyard  of  F.  T.  Bnhl,  allnded  to  in  a  previous  note,  is  fertilized  by  a  com- 

Sost  made  of  wood-ashes,  stable  manure,  and  earth.  This  is  applied  in  the  spring  in  trendies 
ng  to  the  depth  of  about  ten  inches  and  again  covered  with  earth ;  the  application  is  made 
in  this  manner  to  every  alternate  row  in  the  vinevard.  The  following  year  the  same  process 
is  gone  through  with  in  the  remaining  rows,  by  the  removal  of  the  soil  as  previously  stated, 
and  the  treatment  of  manure  as  just  detailed  ;  this  vineyard  now  produces  wine  of  a  very 
superior  quality,  of  a  delicious  bouquet,  rich  in  saccharine  matter  and  alcohol,  and  possess- 
ing all  those  excellencies  that  we  prise  in  a  first-class  wine,  and  is  now  readily  selling  at 
twelve  francs  the  litre.  To  which  is  this  wine  most  indebted  for  the  extraordinary  change  in 
its  character— to  the  volcanic  soU,  or  the  manure  which  is  annually  buried  in  the  vineyard  T 
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mittee  were  allowed  to  tasto  specimens  of  the  best  the  castle  cellar  contained, 
including  some  that  was  21  years  old  in  the  cask,  and  some  from  a  cask  that 
was,  par  excellenee,  called  the  "  bride  of  the  collar,"  and  the  opinion  formed  was 
that  the  quality  of  Johannisberger  is  such  that  it  cannot  be  described,  and  can 
be  communicated  only  to  the  organs  of  taste,  nor  can  it  bo  understood  or  even 
imagined,  except  by  those  who  are  so  highly  favored  as  to  have  a  taste  of  it. 
Bat  this  marvellous  wine  is  but  the  crowning  product  of  the  famous  district  of 
the  Rhinegan,  or  that  portion  of  the  valley  lying  just  noith  of  Mayenoe,  a  strip 
less  than  ten  miles  in  length,  whose  fruit  yields  a  juice  which  surpasses  all  others 
of  tho  world,  combining  richness  with  flavor  and  delicacy  with  strength.     The 
soil  of  the  Ehinegan  seems  to  be  of  a  red  sandstone  mostly,  if  not  wholly. 
Johannisberc^  hill  reminds  one  strongly  of  the  soil  of  some  parts  of  New  Jersey 
and  Connecticut,  and  in  the  neighborhood  of  New  Haven,  in  the  latter  State, 
the  '^  basalt^  is  seen  resting  upon  the  red  stone,  just  as  it  does  upon  the  hills 
that  skirt  the  Rhine.    Nearly  all  tho  Grerman  and  Swiss  wines,  and,  indeed, 
nearly  all  the  grapes  grown  in  Germany  and  Switzerland,  are  white,  for  which 
the  soil  and  climate  of  the  former  country  seem  peculiarly  adapted,  while  at  the 
same  time  unsnited  for  ripening  colored  grapes  to  the  tint  needed  in  a  true  red 
wine.    The  peculiarity  of  the  better  sort  of  Rhenish  wines  is  '^  bouquet/'  and  of 
the  inferior  sort,  acidity ;  compared  with  them,  their  French  rivals  are  quite 
negative,  ^d  so  are  those  of  Switzerland.    A  French  wine,  white  or  red,  must 
bo  very  poor  indeed  if  it  shows  any  acidity,  and  must  be  very  fine  indeed  if  it 
possesses  any  easily-tasted  ''  bouquet."    Altogether,  we  must  award  the  palm 
of  excellence  to  the  white  wines  of  the  Rhine,  as  we  do  to  the  skill  and  industry 
of  the  vine-dressers  who  produce  them.     In  considering  the  merits  of  the  dif- 
ferent soils  as  geologically  distinguished  from  each  other,  we  seem  drawn  to  the 
conclusion  that,  so  far  as  our  observation  has  gone,  the  red  sandstone  is  the  superior 
one,  but  we  confess  ourselves  unfit  to  make  any  such  sweeping  generalization, 
and  will  only  say  that  the  soil  in  question,  for  aught  we  can  see,  seems  as 
fit  as  any  other  to  grow  a  superior  wine.     The  difference  between  wine  made  by 
fermenting  the  bruised  grapes,  juice,  skin,  pulp,  and  seeds  altogether,  and  called 
"red  wine,"  and  that  made  by  pressing  immediately  after  gathering  and  ferment- 
ing its  pressed  juice  by  itself,  called  "  white  wine,"  is  not  a  difference  of  color 
alone.    For  certain  bodily  temperaments,  and  for  certain  conditions  of  health, 
possibly,  too,  for  the  peculiar  constitution  of  the  Grerman  people,  tohite  wine  may 
be  the  best.     And  to  that  of  the  Rhine  countir  Liebig  attributes  the  virtue  of 
bemg  an  antidote  for  calculus  and  gout.     But  all  this  being  admitted,  the  better 
reasons  seem  to  favor  the  production  and  U9e  of  the  red  wine  in  preference  to 
the  white  where  it  can  be  done.     Tho  testimony  we  have  obtained  from  the  best 
soorces  of  knowledge  on  this  point  amounts  to  this : 

Red  wino  is  much  less  heating,  much  more  tonic,  much  less  exciting  to  tho 

nervesj  much  less  intoxicating  to  the  brain,  and  its  effects  are  more  enduring, 

than  white  ^vine.     As  we  of  America  ar^,  by  reason  of  our  dry  climate,  as  well 

as  from  moral  causes,  more  excitable,  both  from  brain  and  nerve,  than  the 

Eoropeans,  and  at  the  same  time  much  oftener  in  need  of  tonic  diet,  and  our 

snmmer  heats  are  so  much  more  intense  than  in  the  wine  latitudes  of  Europe, 

all  tho  above  considerations  should  have  peculiar  weight  with  us.     So  highly, 

at  least,  do  the  French  people  appreciate  them,  that  they  consufiie  now  littlo 

white  wine,  and  it  bears  always  a  lower  price  in  the  market  than  red  of  equal 

quality.     To  the  general  consumption  of  this  drink  intelligent  Frenchmen  are 

apt  to  attribute  the  fine  heidth  of  their  peasantry,  as  well  as  their  habitual 

gaiety  and  habitual  temperance.     (The  habitual  use  of  aohiskey  has  quite  another 

effect.)     An  American  gentleman,  for  many  years  residing  in  France,  and  for  a 

time  a  professor  in  one  of  the  universities,  affirms  that  the  greatest  longevity  is 

among  those  people  who  take  red  wine  three  times  a  day  and  abstain  from  both 

tea  and  coffee.     When  Americans  consult  French  physicians,  three  times  in  four 
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they  ore  ordered  to  drink  rod  wine  as  a  habitcial  beverage,  and  one  of  the  com- 
monest daily  events  among  Americans  residing  in  Paris  is  the  core  of  an  obstinate 
dyspepsia  by  the  same  simple  remedy,  even  in  the  nnhealthfol  air  of  that  city. 

The  German  vineyards  have  hitherto  escaped  any  very  serious  ravages  from 
the  ''  vine  disease/'  It  is  met  as  often  as  it  appears,  and  successfally  combatted 
with  snlphnr.  Three  applications  are  made,  the  first  as  soon  as  the  berries  hare 
grown  to  be  as  large  as  the  head  of  a  pin.  Early  in  the  day,  and  before  the 
dew  is  dried  off,  the  flour  is  sprinkled  on  the  lower  surface  of  the  leaves,  where 
the  moisture  causes  it  to  attach.  The  implement  used  is  a  tube  of  tin,  perfo- 
rated with  numerous  small  holes  at  the  lower  end,  and  with  a  tassel  of  woollen 
yam  attached  to  that  end.  At  Rheims  we  were  shown  a  large  vine,  trained  to 
a  wall,  one-half  of  which  had  been  treated  as  above  in  the  spring  of  the  year 
before,  and  the  other  half  neglected.  The  latter  had,  as  a  consequence,  lost 
all  of  its  fruit,  aod  we  visited  the  place  and  saw  it  the  following  season.  It 
showed  yellow  and  falling  leaves  in  July,  and  very  little  fruit,  while  the  other 
portion  was  perfectly  healthy,  and  was  loaded  with  a  ^ood  crop  of  £ruit.  This 
experiment  was  made  by  a  French  ^ntleman,  who  haa  recently  returned  from  a 
long  sojourn  in  America,  and  visited  that  country  for  the  purpose  of  satisfying 
himself  if  the  sulphur  be  really  a  preventive  or  not  against  the  vine  disease,  m 
which  he  had  heard  so  many  aoubts  expressed  while  in  America. 
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Bt  Augustin  L.  Faveau,  South  Carolina. 


tJpwards  of  a  century  ago  one  of  those  accidental  circumstances  so  often 
firuitiul  of  important  results  occurred  in  South  Carolina.  A  vessel  from  the 
coast  of  Madagascar  sought  refuge  in  the  harbor  of  Charleston,  and  the  captain, 
having  formed  the  acquaintance  of  Landgrave  Smith,  presented  him  with  a  hag 
of  "  paddy,"  or  "  rough  rice.''  This  the  landgrave  caused  to  bo  planted  in  hS 
garden,  at  the  comer  of  Tradd  and  Church  streets,  in  the  city  of  Charleston, 
and  so  encouraging  was  the  result  that  much  attention  was  soon  attracted  to  the 
plant ;  and  from  this  small  beginning  originated  the  entire  supply  of  seed  whose 
product,  in  the  year  1860,  formed  so  "important  an  export  commodity  of  this 
country  that  it  amounted  to  162,000  tierces,  or  100,000,000  pounds,  valued  at 
$4,000;000. 

LAin)S  ADiLPTED  TO  MCE  CTTLTTJKE. 

In  this  article  I  will  confine  my  attention  chiefly  to  what  is  known  as  golden 
or  Carolina  rice.  There  is  a  species  of  bearded  wnite  rice,  known  as  Highland 
rice,  but  as  it  is  unknown  to  commeroe,  of  very  limited  culture  and  inferior 
quality,  and  not  suited  to  the  system  of  cultivation  herein  to  be  described,  it 
will  not  command  my  attention. 

The  lands  best  adapted  to  growing  rice  are  those  swamps  and  rush  lands  lying 
immediately  adjacent  to  tide-water  rivers,  between  29^  and  35^  north  latitude. 
For  the  purpose  of  economical  and  succossful  irrigation  they  must  be  perfectly 
leveL    They  are  always  alluvial;  and  consist  of  blue  clay,  yellow  mottled  clay, 
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or  black  bay  lands.  The  former  two  contain  a  large  per  cent,  of  isinglass, 
highly  important  to  their  valne.  Thero  is  another  dass  of  lands  adapted  to 
rice  cuUnre,  known  as  inland  swamps.  These  are  large  basins  or  lakes^  snr- 
roonded  by  highlands,  having  water  leads  mnning  into  them,  by  which  they  are 
inundated.  These  basins,  being  drained,  are  easily  reclaimed,  and  a  portion  is 
usually  set  aside  as  a  reservoir  for  holding  a  sufficiency  of  water  for  irrigating 
purposes. 

These  lands,  though  not  usually  so  prolifio  as  the  river  swamps  or  tide-water 
lands,  generally,  under  good  management,  produce  a  heavier  grain,  which  is 
much  sought  after  for  seed.  As  a  general  rule  they  have  heavier  soils,  are  harder 
to  cultivate,  and  not  so  remunerative  as  the  river  swamps. 

PITCH  OF   TEDB. 

Tide  river  plantations  are  usually  located  a  little  above  the  junction  of  salt 
and  fresh  water,  and  extend  up  the  banks  of  the  rivers  so  far  as  the  rise  and  fall 
of  the  tides  are  sufficient  for  nooding  and  draininsr.  This  rise  and  fall  should 
not  be  less  than  three  or  four  feet,  and  six  or  eight  foot  is  to  bo  preferred,  on 
account  of  the  more  perfect  drainage  these  latter  figures  afford.  Rice  planta- 
tions are  located  above  the  junction  of  salt  and  fresh  water,  from  the  fact  that 
rice,  being  an  aquatic  plant,  requires  a  vast  amount  of  fresh  water  during  its 
growth,  salt  water  being  fatal  to  it  at  aU  stages. 

HOW  BECLAIMBD. 

These  swamps  are  usually  reclaimed  by  means  of  embankments  or  levees, 
which  are  made  high  and  strong  enough  to  effectually  bar  out  the  river.  Smaller 
embankments,  called  check  banl^s,  subdivide  that  portion  of  the  plantation  lying 
between  the  main  river  embankment  and  the  highland  into  squares  or  fields, 
^nerally  from  15  to  20  acres  in  area.  These  squares  are  all  subdivided  again 
into  beds  or  lands,  of  %  or  30  feet  width,  by  a  system  of  main  ditches  and  quar- 
ts drains.  Canals,  from  12  to  30  feet  wide  and  four  or  five  feet  deep,  are 
sometimes  cut  from  the  river  embankment,  through  the  centre  of  the  plantation, 
to  the  high  land,  for  the  purpose  of  introducing  or  draining  off  the  water  to  or 
from  those  fields  situated  far  back  from  the  river.  These  canals  also  form  a 
yeiy  conspicuous  feature  in  the  harvest  soene,  as  they  serve  as  a  medium  of  nav- 
igation for  tho  large  flat-boats  which  convey  the  rice  to  the  stack-yard  in  quanti- 
tiee  of  8  or  10  acres  at  a  load ;  and  as  rice  usually  yields  from  two  to  three 
toDB  of  straw  per  acre,  the  value  of  this  immense  water  carriage  can  be  easily 
conceived. 

Flood-gates  or  trunks  having  doors  at  both  ends  are  buried  in  the  embank- 
ments on  the  river,  as  well  as  in  tho  canal  embankments  and  the  check  banks, 
those  at  tho  outlet  of  canals  being  so  constructed  as  to  permit  the  flat-boats  to 
pass  into  the  river.  By  means  of  these  flood-gates  or  trunks  the  whole  system 
of  irrigation  is  earned  on  under  the  complete  control  of  the  planter,  and  the 
lands  are  flooded  or  drained  at  will. 

CULTUBX. 

The  canals  and  ditches  being  all  carefully  cleaned  out,  down  to  the  hard 
l>ottoQi — the  banks  neatly  trimmed  and  free  of  leaks — ^the  flood-gates  and 
trunks  pM  water-tight,  either  to  hold  out  or  hold  in  water— the  planter  com- 
toeDoes  his  operations,  as  early  in  the  winter  as  possible,  by  plouglung.  These 
*and8,  being  yearly  enriched  by  alluvial  deposits  from  the  river,  do  not  require 
Jeep  ploughing,  four  or  five  inches  being  fi:enerally  sufficient  to  furnish  a  good 
aeea  bed,  and  on  aocount  of  the  numerous  ditches  subdividing  the  fields  a  single- 
mole  plough  is  always  preferable.  When  lands  are  ploughed  early  in  the  winter 
and  mcely  '*  shingled,"  it  is  of  very  great  advantage  to  put  in  a  shallow  flow  of 
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water,  and  suddenly  draw  it  off,  in  severe  weather,  for  the  benefit  of  "  freeziDg" 
the  furrow  slices.  But  it  is  not  a  good  practice  to  flood  deep,  as  tbo  weight  of 
water  packs  tbo  land,  which  becomes  "  run  together''  by  the  action  of  the  waves, 
and  renders  good  harrowing  afterward  an  impossibility.  Harrowing  is  usually 
begun  only  a  few  days  previous  to  planting,  in  order  that  the  seed-bed  may  be 
as  fresh  as  possible,  to  encourage  germination  and,  by  its  pliancy,  permit  the 
young  roots  to  expand  rapidly  and  tak^  good  hold  on  the  soil,  in  order  that  the 
plant  may  resist  the  birds  and  a  tendency  to  float.  The  operation  of  harrowing 
is  perhaps  one  of  the  most  important  to  the  crop,  and  no  consideration  must 
induce  the  planter  to  slight  it,  as  this  is  the  golden  opportunity  afforded  bimfor 
killing  his  potent  and  pernicious  enemy — t.  c,  grass — ^his  di'cad  all  the  summer 
time.  By  breaking  up  every  clod  now,  and  exposing  its  roots  and  seeds  to  tbe 
action  of  the  sun,  half  the  battle  is  won.  Immediately  after  the  harrow  comes 
the  crusher,  which  implement  is  not  abandoned  until  the  field  is  reduced  to 
**  garden  order."  About  the  10th  or  15th  of  March,  up  to  the  10th  or  15th  of 
May,  the  process  of  diilling  is  carried  on  ^seeding  from  two  and  a  half  to  three 
bushels  of  clean  seed  per  acre.  At  this  juncture  two  antagonistic  systems  are 
encountered,  one  known  as  **  covered  rice"  and  the  other  as  "  open  trench  rice.'* 
Both  have  their  advocates.  The  first  system,  or  "  covered  rice,"  is  where  tbe 
mtin  is  covered  up  in  the  soil  two  or  three  inches  deep,  as  fast  as  it  is  drilled 
in,  which  thus  protects  it  from  birds,  floating  away,  &«.  The  other,  "  open 
trench,"  consists  in  leaving  the  rice  entirely  uncovered  in  the  drill,  asd  taking 
the  risks  alluded  to,  in  order  to  save  time  and  labor,  the  grain  being  soaked  in 
thick  clay  water  before  seeding,  to  hold  it  to  the  ground. 

IRRIGATING. 

The  seed  being  deposited,  the  flood-gates  are  immediately  opened,  and,  if  it 
be  covered  rice,  and  the  ground  pretty  moist,  the  water  is  taken  in  as  rapidly  &b 
the  capacity  of  the  gates  may  afford ;  and  when  it  hasn^ttained  a  depth  of  12 
or  18  inches,  or  deeper,  if  the  check  banks  can  bear  it,  tno  water  from  the  river 
is  then  shut  off,  and  the  inside  gate  is  closed,  to  hold  in  what  water  is  on  the 
field.  The  trash  now  rapidly  rises,  and  floats  towards  the  banks,  and  it  most 
be  immediately  hauled  up  with  rakes,  before  it  settles  down  on  the  rice.  In  the 
course  of  a  few  days  the  seed  is  carefully  examined,  and  as  soon  as  the  germ  or 
"  pip"  appears  the  water  is  drawn  off  the  field  to  the  bottom  of  the  ditches,  and 
kept  out  until  the  rice  has  two  leaves. 

If  the  grain  is  planted  open  trench,  as  soon  as  the  seeding  is  done,  the  water 
is  "leaked"  into  the  field  gradually,  until  the  land  "sobs"  and  the  rice  "stickB;" 
then  it  is  flooded  slowly  until  the  above-mentioned  depth  is  attained ;  the  water 
is  then  held  until  the  rice  has  good  roots,  or  begins  to  float,  and  is  then  drawn 
off  carefully.     Here  all  difference  in  the  cultui*e  ceases. 

LONG  POINT  FLOW. 

The  rice  having  two  leavesr— or  earlier,  if  the  field  is  inclined  to  be  grassy— the 
water  is  again  let  in  to  the  same  depth  as  before,  completely  submerging  the  plants, 
and  is  held  to  this  gauge  from  seven  to  ten  days,  the  planter  being  governed  by 
the  weather.  If  warm,  seven ;  if  cool,  ten  days.  Then  a  "  leat "  is  put  in  the  gate 
and  the  water  let  off  gradually,  until  a  general  ''verdure"  is  seen  floating  all  over 
the  field.  At  this  point  the  water  is  stopped  and  a  mark  set  upon  the  gate  as 
a  "gauge  mark."  To  this  gauge  the  water  is  rigidly  held  for  sixty  or  axty-five 
days  from  the  day  it  first  came  on  the  field.  This  flow,  when  properly  managed, 
effectually  destroys  all  tendency  to  "grass,"  and  promotes  a  vifforous  CTowth  of 
rice.  It  sometimes  happens  that,  during  this  flow,  the  crop  takes  a  check  and 
stops  growing.  In  tiiis  event  to  take  off  the  water  is  fatid,  as  it  will  produce 
"foxed  rice;"  but  it  must  be  held  firmly  to  the  gauge,  and  in  a  few  days  the 
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plant  will  throw  out  new  roots  and  recommence  growing.     If  the  maggot  attack  it 

in  this  flow  the  water  is  drawn  off  for  a  day  or  two  and  replaced.     And  where 

water  is  abundant  and  easily  handled,  the  maggot  can  generally  be  avoided  by 

beginning,  abont  the  thirtieth  day,  to  change  the  water  once  a  week.     To  do  so 

skiifnlly,  both  gates  must  bo  simultaneonsly  opened  at  the  "young  flood.''    The 

stale  water  will  thus  rush  out  and  fresh  water  come  immediately  back  mth  the 

rising  tide  to  float  the  rice  leaves  and  prevent  them  sticking  to  the  ground  in 

their  fall.     If  the  maggot  gets  serious  the  field  has  to  bo  dried  nolens  volcns, 

Tho  maggot  is  a  tiny  white  worm,  which  is  generated  by  stale  water,  and  attacks 

the  roots  of  the  plant,  causing  serious  injury  to  the  crop.     The  presence  of  tho 

mjwrgot  may  alwavs  be  suspected  by  tho  stifT  and  unthnfty  appearance  of  the 

field. 

DRY  GROWTU. 

If  the  land  is  fertile  at  the  end  of  tho  sixty-day  flow,  it  will  be  found,  on  draw- 
ing off  the  water,  that  the  lice  has  attained  a  vigorous  growth  of  about  throe 
feet,  and  is  well  stocked  with  tillers,  while  also,  if  the  field  is  level,  and  the 
harrowing  and  pulverizing  was  thoroughly  attended  to  before  planting,  no  "grass" 
will  be  seen,  nothing  but  nee  and  the  clean  soil  beneath.  The  field  is  kept  dry 
DOW  for  about  fifteen  or  twpnty  days,  or  until  the  land  dries  off*  nicely  and 
the  rice  takes  on  its  second  growth.  *  And  if  there  be  no  grass  it  ought  not  to  be  dis- 
turbed with  the  hoe,  as  the  hands,  at  this  stage,  often  do  more  harm  tlian  good. 
This,  however,  does  not  apply  to  "cat-tails'*  and  "volunteers,"  which  should,  of 
course,  be  carefully  pulled  up  by  the  roots,  and  sheafed  and  carried  to  the  banks, 
to  be  disposed  of  by  the  hot  sun. 

HARVEST   FLOW. 

At  the  end  of  fifteen  or  twenty  days,  as  above  mentioned,  the  water  is  returned 
to  the  field  as  deep  as  the  rice  and  banks  can  bear,  never,  however,  topping  "  the 
fork"  of  the  former.  This  water,  where  circumstances  permit,  is  changed  every 
week  or  two,  by  letting  it  off  on  one  tide  and  taking  it  back  on  the  next,  and 
increasing  the  "gauge"  with  tho  growth  of  tho  rice.  When  the  heads  of  tho 
rice  are  well  filled  and  tho  last  few  grains  at  the  bottom  are  in  tho  dough,  it  is  fit 
to  cut,  and  as  little  delay  is  permitted  as  possible,  as  the  rice  now  "  over-ripens" 
very  rapidly,  and  shatters  in  proportion  during  the  harvest.  The  water  may  be 
fawn  off  the  fiold  from  three  to  nve  days  before  cutting  the  grain,  and  the  land 
will  be  in  better  condition  for  harvesting. 

HARVEST. 

The  rice  is  cut  from  twelve  to  eighteen  inches  from  tho  ground,  depending 
on  its  growth,  usually  from  four  to  si:^  feet  high,  and  the  gavels  laid  evenly  and 
ihmly  upon  the  stubble,  for  the  purpose  of  curing  and  permitting  the  air  to 
circulate  beneath  it.  Twenty-four  hours  in  good  weather  is  usually  required 
to  cure  the  straw,  and  the  binding  does  not  commence  before  this  period,  and 
never  while  tho  dew  is  on  the  straw.  It  is  safer  always  to  cut  from  sum'ise  to 
twelve  o'clock,  and  bind  the  previous  day's  cutting  from  that  hour  to  sunset.  As 
soon  as  bound  the  rice  is  shocked  up  in  wind-cocks,  and  at  the  end  of  a  week 
taken  to  the  barn-yard  and  stacked  up  in  ricks,  30  feet  long,  8  feet  wide,  and 
10  feet  high.  A  stake,  four  feet  long,  is  put  into  the  rick  at  each  end  for  daily 
examination,  and  as  long  as  the  stake  does  not  become  too  hot  at  its  point  to  be 
held  by  the  hand,  when  suddenly  drawn  out,  the  rick  is  not  to  be  interfered  with, 
otherwise  it  is  to  be  puUed  down,  aired,  and  re-stacked.  So  soon  as  the  tem- 
porary heat  is  over  the  grain  is  fit  for  the  tliresher. 

As  soon  as  tho  rice  is  taken  from  the  field  attention  is  immediately  given  to 
12 
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eprouting  "volunteer"  and  "shattered"  rice,  providing  the  crop  lias  not  been 
allowed  to  remain  in  the  field  for  an  indefinite  period  beyond  the  week  alluded 
to  above.  This  is  best  accomplished  by  instantly  flooding  the  field  quite  shallow, 
so  as  to  promote  fermentation,  and  drymg  it  again  every  12  or  15  days,  for  a  day 
or  two  at  a  time.  This  process  is  continued  until  freezing  weather  sets  in,  and 
if  the  season  has  not  been  remarkably  cool  it  will  be  found  that  most  of  this 
grain  is  destroyed. 

THRESHING. 

As  this  operation  is  performed  by  steam  power,  it  is  generally  done  with  great 
neatness  and  despatch.  The  main  building  is  commonly  built  on  a  brick  foon- 
dation,  about  60  feet  long  by  40  feet  wide,  having  two  stories  and  an  attic ;  the 
first  story  being  14  and  the  second  12  feet  high,  with  what  is  called  by  workmen 
a  square  roof.  At  the  side  of  this  building  is  the  engine  house  and  boiler  room; 
and  in  front  of  the  main  building,  a  little  distance  o^  is  the  feeding  room,  which 
is  connected  with  the  second  story  of  the  same  by  a  covered  way  wtich  protects 
the  feeding  cloth.  In  the  second  story  is  placed  the  thresher,  which,  for  a  fiist 
class  machine,  consists  of  a  cylinder  42  inches  in  diameter  and  36  inches  wide, 
armed  with  1,000  teeth.  In  the  rear  of  the  cylinder  follow  six  revolving  rakes 
with  spring  teeth,  all  of  a  diameter  and  width  corresponding  to  the  cylinder. 
Under  the  rakes  is  a  hopper  which  conveys  the  grain  down  to  two  large  fans  in 
the  first  story ;  from  these  the  grain  is  taken  by  elevators  and  earned  to  the 
third,  or  screening  fan,  on  the  second  story,  whence  by  elevators  and  spouts  it  is 
deposited  into  large  bins  ready  for  shipment.  The  feeding  cloth  consists  of  an 
endless  canvass,  bound  with  band  leather  and  having  slats  riveted  on  it  It 
extends  from  the  cylinder  down  to  the  feed  room  in  the  stack  yard.  The  rice 
is  brought  in  sheaves  from  the  ricks  to  the  feed  room,  where  several  hands  are 
stationed  for  the  purpose  of  placing  it  on  the  feed  cloth  in  close  succession.  The 
revolutions  of  the  cloth  thus  keep  a  continuous  stream  of  grain  flowing  into  the 
cylinder,  which  in  turn  is  relieved  by  the  rakes  seizing  the  straw,  and  after 
tossing  out  the  grain  they  throw  it  out  of  a  window  in  the  rear  into  straw  wagons 
below,  kept  ready  to  receive  and  carry  it  away.  A  good  engine,  with  machinery 
of  this  description,  will  thresh  and  clean,  ready  for  market,  1,000  bushels  of  rice 
per  diem.  The  cost  of  such  buildings,  machinery  and  engine,  was,  ante  hedMnh 
about  $7,000. 

At  this  staffc  the  grain  is  called  Anglke^  *^ paddy '' — American,  "rough  rice;" 
and  is  generally  shipped  to  market  from  the  plantation  in  cargoes  of  from  3,000 
to  5,000  bushels  at  a  time.  On  arriving  there,  if  "rough  rice"  is  in  demand, it 
is  immediately  sold  in  that  condition  either  to  European  buyers  or  city  millers. 
The  former  export  it  to  the  European  mills,  and  the  latter  pound  it  in  their  own, 
and  again  bring  it  into  market  as  "  clean  rice,"  in  tierces  averaging  600  pounds 
net.  Good,  well  cleaned  rough  rice,  weighing  45  pounds  to  the  bushel,  will  take 
about  20  bushels  to  make  a  tierce  of  600  pounds  clean  rice. 
• 

BICE  POUNDIXG  MILLS. 

As  these  mills  are  very  costly  afiau-s,  they  are  seldom  erected  by  the  planters 
themselves.  The  building  is  a  much  larger  one  than  that  mentioned  for  thresh* 
ing,  and  the  capacity  of  the  engine  and  boilers  very  much  greater. 

The  rough  rice  is  first  ground  between  very  heavy  stones,  running  at  a  high 
speed,  which  partially  removes  the  rough  integument,  or  hull  chafl*.  This  chaff 
is  passed  out  of  the  building  by  spouts,  and  the  grain  by  similar  means  conveyed 
into  the  mortars,  where  it  is  beat  or  pounded  for  a  certain  length  of  time  by  the 
alternate  rising  and  falling  of  very  heavy  pestles,  shod  with  iron.  These  tf* 
operated  by  a  revolving  cylinder  of  huge  dimensions,  armed  with  powerful  levers, 
whicl^  passing  into  a  long  opening  in  the  pestle,  about  15  feet  in  length,  raise 
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it  in  mid  air  and  lot  it  fall  suddenly  into  the  great  mortars  below.  From 
the  mortars  elevators  take  the  rice  to  the  fans,  which  separate  the  grain  from  the 
debris.  From  thence  it  goes  through  other  fans  that  divide  it  into  three  quali- 
ties,  known  as  "  whole,"  "  middling,"  and  *'  small  rice."  The  grain  is  lastly 
passed  through  a  polishing  screen,  lined  with  gauze  wire  and  sheep-skins,  which 
revolving  vertically  at  the  greatest  possible  velocity  embellishes  it  with  that 
pearly  whiteness  in  which  it  appears  in  commerce. 

From  the  screen  it  falls  immediately  below  into  a  tierce,  which  is  kept  slowly 
rotating,  and  struck  on  two  sides  with  heavy  hammers,  all  the  time  it  is  being 
filled,  for  the  purpose  of  obtidning  its  greatest  capacity.  The  tierce,  as  soon  as 
folly  is  removed  and  coopered  ready  for  market.  The  cost  of  such  a  mill  was 
tlyOOO  per  pestle— ^0  pestles  being  considered  a  good  market  mill. 

YIELD  AND  PBOFIT. 

Good  strong  land,  at  a  fair  pitch  of  the  tides,  well  managed  and  worked  with 
labor  that  can  be  depended  upon  at  all  times,  will  average  from  40  to  50  bush- 
els of  clean  rough  rice  per  acre,  valued  at  about  $1  per  bushel.  And  ten  acres 
to  tho  hand,  with  good  animal  force,  and  only  com  enough  for  provisions,  is 
easily  handled  by  a  good  planter,  making  an  aggregate  of  from  $400  to  $*500 
per  hand,  gross.  With  the  provisions  alluded  to  above,  the  rice  crop  is  one  of 
the  most  agreeable  and  profitable  to  cultivate ;  but,  on  tho  other  hand,  if  they 
are  wanting,  disappointment  and  failure  are  tho  natural  results. 


CULTURE  AND  MANAGEMENT  OF  TOBACCO. 


By  Walter  W.  W.  Bowie,  Prince  George's  County,  Maryland. 


SELECTION  AND  PREPARATION  OF  SOIL. 

A  rich  loam  is  the  best  soil  for  tobacco  plants.  The  spot  selected  for  a  bed 
should  be  the  south  side  of  a  gentle  elevation,  and  as  well  protected  from  winds 
as  possible  by  woods  or  shrubbery.  The  land  should  be  warm,  mellow,  and 
well  pulverized.  If  bushes  can  be  conveniently  obtained,  after  the  ground  has 
been  thoroughly  raked  off,  they  may  be  laid  on  thickly  and  burned,  so  as  to  heat 
the  ground  and  leave  a  thick  coat  of  ashes  upon  it.  Since  the  introduction  of 
^ano,  burning  has  not  been  much  practiced.  Bake  off  the  leaves  and  litter, 
dig  deep  with  grubbing  hoes,  chop  back  and  rake ;  continue  to  chop  with  weed- 
mg  hoes  and  to  rake,  until  every  clod,  root,  and  stone  is  removed,  and  the  bed 
presents  the  appearance  of  a  well-prepared  hot-bed.  After  the  first  digging 
sow  Peruvian  guano,  at  the  rate  of  400  pounds  per  acre,  and  work  it  in.  For 
every  100  square  yards  mix  one  gill  of  seed  with  half  a  gallon  of  plaster  or 
sifted  ashes,  and  sow  evenly,  in  the  same  manner  as  gardeners  sow  small  seeds, 
only  with  a  heavier  hand ;  roll  with  a  hand  roller,  or  tread  down  the  bed  with 
the  feet.  If  the  seed  be  sown  before  the  middle  of  March  the  bed  should  be 
covered  with  bushes,  free  from  leaves,  unless  they  bo  pine  brush,  which  is  the 
b^t  covering.  Sow  any  time  during  winter  when  the  land  is  in  order.  The  best 
time  is  from  the  10th  to  the  20th  of  March,  although  it  is  safest  to  sow  at  inter- 
vals, whenever  the  land  is  in  fine  working  order.  Never  sow  unless  the  land  is 
in  good  working  order ;  if  too  wet  it  will  be  work  thrown  away.  The  Ueds 
must  be  kept  perfectly  free  from  weeds  and  grass,  which  must  be  picked  out  by 
the  hand. 
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After  tbo  plants  nro  up  they  should  receive  a  top-dressing,  about  once  in  ten 
days,  of  well  rotted  and  pulverized  horse  manure,  or  a  mixture  of  equal  parts  of 
stable  manure,  ashes,  plaster  and  vegetable  mould,  with  soot  and  sulphur,  say 
four  pounds  of  the  latter  to  Ipur  bushels  of  the  mixture.  This  and  other  such 
mixtures  have  been  found  efficacious  in  arresting  the  ravages  of  the  fly,  it  being 
distasteful  to  the  insect ;  and,  from  the  frequent  dusting  of  the  plants,  increased 
vigor  is  imparted,  enabling  the  plant  the  sooner  to  get  out  of  that  tender  state 
during  which  the  fly  is  most  destructive  to  it. 

The  fly  is  a  small,  black  insect,  somewhat  like  the  flea,  and  delights  in  cold, 
dry,  harsh  weather,  but  disappears  with  the  showers  and  hot  suns  of  opening 
summer.  If  possible,  the  plants  should  stand  in  the  beds  about  one  inch  apart; 
and  if  too  thick  they  must  be  raked  when  most  of  them  have  become  as  largo 
as  a  live  cent  piece.  The  rake  proper  for  this  pmpose  is  a  small  w'ooden  rako 
with  iron  teeth,  three  inches  long,  and  slightly  curved  at  the  points.  The  teeth 
are  flat,  three-eighths  of  an  inch  wide,  and  set  half  an  inch  apart. 

TRAJfSPL ANTING  THE  PLANTS. 

The  soil  best  adapted  to  the  growth  of  tobacco  is  a  light,  fnablc  soil,  or  what 
is  commonly  called  a  sandy  loam,  not  too  flat,  but  rolling,  undulating  land,  and 
not  liable  to  overflow  in  excessive  rains.  New  land  is  far  better  than  old. 
Theory  and  practice  unite  in  sustaining  the  assertion  that  ashes  are  the  best  fer- 
tilizer for  tobacco.  Where  they  are  not  to  bo  had,  and  the  land  requires  manure, 
a  mixture  of  one-lhird  saltpetre  to  two-thirds  gypsum,  well  mixed,  may  be  applied 
at  the  rate  of  300  pounds  per  acre.  The  land  intended  for  tobacco  should  be 
got  in  nice  order  by  the  latter  part  of  May,  and  when  the  plants  are  of  goo<i 
size  for  setting  out,  should  be  scmped,  which  is  done  by  running  parallel  fuiTows 
with  a  small  one-horse  plough,  two  and  a  half  or  three  feet  apart,  and  then  crop- 
ping these  again  at  right  angles,  preserving  the  same  distance,  which  leaves  the 
ground  divided  into  squares  of  two  and  a  half  or  tlireo  feet.  The  hoes  are  then 
used  to  form  the  hills,  by  drawing  the  two  front  angles  of  the  square  into  the 
hollow,  or  middle,  and  smoothing  them  on  top,  and  patting  down  by  one  blow 
of  the  hoe.  The  fuiTov.s  should  be  run  shallow,  for  the  hills  should  be  low, 
and  well  levelled  off*  on  the  top,  and,  if  possible,  there  should  be  a  slight  de- 
pression near  the  centre,  so  as  to  collect  the  water  near  the  plant.  After  the 
first  rain  after  the  land  has  thus  been  prepared,  the  plants  should  be  removed 
from  the  seed  beds  and  carefully  planted  in  the  hills.  The  smaller  or  weaker 
hands,  with  baskets  filled  with  plants,  precede  the  planters  and  drop  the  plants 
on  the  hills.  In  drawing  the  plants  from  the  beds,  and  in  carrying  them  to  the 
ground,  great  care  should  be  taken  not  to  crush  or  bmise  them.  When  drawn 
they  ought  to  bo  put  in  baskets  or  ban-els,  if  removed  in  caits,  so  as  not  to  have 
many  in  a  heap  together.  The  plants  should  never  bo  set  deeper  than  they 
stood  in  the  bed.  The  operation  is  performed  by  taking  a  plant  in  the  left  hand 
and  inserting  the  root  in  a  hole  made  in  the  centre  of  the  hill  with  the  right. 
The  soil  is  well  closed  about  the  root  by  pressing  it  with  tlie  forefinger  and 
thumb  of  the  right  hand,  on  each  side  of  the  plant,  and  taking  care  to  draw  it 
well  about  the  bottom  of  the  root.  If  sticks  are  used  in  planting  they  should 
be  short,  and  the  planter  should  be  careful  not  to  make  the  holes  too  deep.  The 
plants  ou^ht  to  bo  very  nicely  set,  for  if  the  roots  are  put  in  bent  up  or  crooked 
the  plant  may  live,  but  will  never  flourish,  and  perhaps,  when  too  late  to  replant, 
will  die,  and  then  all  the  labor  will  have  been  lost. 

CULTIVATING  THE   PLANTS. 

III  three  or  four  days  the  plants  may  be  weeded  out— rthat  is,  the  hoes  are 
passed  near  the  plants,  and  the  hard  crust  formed  on  the  hills  pulled  away,  and 
the  edges  of  the  hill  pulled  down  into  the  furrows.     This  is  easily  done  if  peF- 
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fonned  soon  after  planting,  but  if  it  is  delayed,  and  the  ground  gets  grassy,  it 
Trill  become  a  troublesome  operation.  After  weeding  out,  a  teaspoonful  of  plas- 
ter, or  plaster  and  ashes  mixed,  should  bo  put  on  each  plant.  In  a  few  days, 
say  a  week,  run  a  small  plough  twice  between  the  rows,  with  the  landside  towards 
the  plants.  This  is  a  delicate  operation,  and  requires  a  steady  horso  and  careful 
ploughman,  for,  without  caution,  tho  plants  will  be  rooted  up,  covered  over,  or 
killed,  by  loosening  and  exposing  the  roots.  In  a  week  after  tho  tobacco  culti- 
vator or  shovel  may  be  used.  Either  implement  is  valuable  at  this  stage  of  the 
crop.  Once  between  tho  rows  is  often  enough  for  either  shovel  or  cultivator  to 
pass.  Tho  crop  can  be  gieatly  increased  by  their  use  in  stirring  tho  soil  once 
in  10  days  for  four  or  five  weeks,  going  each  time  across  the  former  cultiva- 
tion. Any  grass  growing  near  tho  root  of  tho  plants  may  bo  pulled  out  by  tho 
hand  or  cut  off  by  the  hoe.  As  soon  as  the  tobacco  has  become  too  largo  to  bo 
cultivated  without  injuring  tho  leaves  by  the  whiflBe-tree,  the  hoes  should  pass 
through  it,  drawiug  a  little  earth  to  tho  plants  v/hei*e  required,  and  levelling  tho 
furrows  made  by  the  shovel  or  cultivator.  Care  should  bo  taken  to  leave, 
the  land  .level,  for  level  cultme  is  generally  the  best.  When  the  plants 
begin  to  blossom,  select  tho  best  for  seed.  One  hundred  plants  will  furnish 
abundant  supply  of  seeds  for  a  crop  of  40,000  pounds.  All  the  others  sliQuld 
be  topped  before  they  blossom. — indeed,  as  soon  as  the  blossom  is  fairly  formed. 
It  should  be  topped  down  to  the  leaves  that  are  six  inches  long,  if  early  in  tho 
season ;  but  if  late,  top  still  lower.  If  tho  season  is  favorable,  in  two  or  three 
weeks  after  a  plant  is  topped  it  will  bo  fit  for  cutting ;  yet  it  will  not  sufier  by 
standing  longer  in  tho  field.  The  suckers  are  now  to  be  pulled  off,  and  the 
ground  leaves  saved.  The  suckers  ought  to  be  pulled  off  bcibro  they  get  two 
inches  long,  as  they  spring  out  abundantly  from  each  leaf  where  it  joins  the 
stalk.  Ground  leaves  are  those  at  the  bottom  of  the  stalk,  which  become  dry, 
and  should  be  gathered  early  in  the  morning,  when  they  will  not  crumble. 

The  worms  ought  to  be  destroyed  as  fast  as  they  appear,  or  they  will  destroy 
the  crop.     Turkeys  are  the  greatest  help  in  this  warfare  that  the  planter  can  get. 

CUTTING  AND    CURING. 

When  the  plant  begins  to  yellow  it  is  time  to  put  it  in  the  house.  It  is  cut  off 
close  to  the  ground,  by  turning  up  the  bottom  leaves  and  striking  with  a  tobacco- 
knife,  fonncd  of  an  old  scythe— such  knives  as  are  often  used  in  cutting  down 
com.  The  plants  should  lie  on  the  ground  for  a  short  time,  to  fall  or  wilt,  and 
then  be  taken  up  and  placed  in  small  heaps  of  eight  or  ten  plants,  to  be  removed 
in  a  cart  or  wagon  to  the  tobacco-house,  or  to  be  speared  in  tho  field,  and  then 
carried  on  the  sticks  to  the  house.  There  are  various  modes  of  securing  it  in 
the  house — by  pegging,  splitting,  tying  with  twine,  and  spearing,  tho  latter  now 
being  considered  tho  best  and  most  expeditious  method.  Tobacco  sticks  are 
Bmau,  round  and  straight,  4^  to  5j  feet  long.  They  may  be  rived  out  like 
kth  or  narrow  paling,  1  to  1^  inch  square,  smaller  at  one  end  than  tho  other. 
One  end  is  shaipened  to  admit  the  spear.  The  spear  is  round,  or  like  the  Indian 
dart  in  form.  It  is  made  of  iron  or  steel,  bright  and  sharp.  These  sticks  are 
carried  to  the  field,  and  di'opped  one  at  each  heap  of  newly  out  tobacco.  The 
spearing  is  done  by  jobbing  one  end  of  tho  stick  into  the  soft  gi'ound,  tho  spear 
being  on  the  other  end,  and  with  both  hands  running  tho  plant  over  the  spear 
and  down  the  stick,  thus  stringing  the  8  or  10  plants  in  the  heap  on  the  stick. 
It  is  then  laid  in  piles,  or  placed  at  once  on  the  wagon  to  bo  taken  to  the  house, 
and  handed  up  to  tho  person  who  hangs  the  sticks  across  the  joists  or  beams, 
placing  them  12  or  15  inches  apart,  and  smoothing  tho  leaves  down  so  as  not 
to  let  them  crumple  in  the  curing,  and  adjusting  the  plants  on  each  stick,  that 
one  shall  not  touch  the  other.  As  the  tobacco  cures  the  sticks  may  bo  pushed 
closer  together,  to  make  room  for  more  tobacco  and  to  exclude  damp  air  from 
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tho  cured  tobacco.  TLo  tobacco  houses  should  have  many  doors  and  windows, 
so  as  to  admit  Wght  and  diy  air,  and,  by  closing  them  in  bad  weather,  to  exclude 
the  rain  and  dampness,  which  materially  damage  the  tobacco,  besides  injnring 
tho  color  of  it.  But  a  better  plan  for  such  as  can  afford  it,  and  all  can  who 
grow  large  crops,  is  to  have  the  house  perfectly  tight  when  the  doors  are  closed, 
and  to  hang  tho  tobacco  plants  rather  further  apart,  and  cure  it  with  Messrs. 
Bibb  &  Company's  patent  tobacco  "  firing  and  curing  apparatus.''        • 

This  apparatus  is  not  costly,  and  wiil  pay  for  itself  by  tho  increased  value  of 
ten  hogsheads,  or,  in  some  cases,  five  hogsheads.  Ripe  tobacco,  cured  by  it  is 
admitted  to  bo  worth  in  the  market  twice  as  much  as  if  air-cured.  It  is  hjgUy 
recommended  by  all  who  have  used  it.  It  saves  the  expense  of  large  bams  by 
effectually  curing  tho  tobacco  in  a  few  days,  when  it  can  be  taken  down  and 
removed  to  convenient  sheds  or  pushed  to  the  outer  sides  of  the  house,  and  stowed 
as  close  as  possible  without  danger,  for  it  is  thoroughly  dried,  and  the  house  can 
be  again  filled ;  and  thus  the  curing  of  the  crop  goes  on  until  all  is  secured. 
•With  this  apparatus  tho  dried  tob|icco  can  bo  brought  into  the  proper  state  for 
shipping  and  preparing  for  market  at  any  time,  by  means  of  the  warm  vapor  it 
produces  when  arranged  for  the  purpose.  Any  person  of  ordinary  intelligence 
can  manage  it.  So  safe  is  it  from  danger  of  fire  that  many  careful  planters  use 
it  without  fear  in  houses  surrounded  by  wheat  and  haystacks. 

After  tobacco  has  been  cured  and  is  drv,  whenever  the  weather  is  mild  and 
damp  it  will  become  soft  and  pliant,  and  then  may  bo  stripped.  It  is  first  takea 
off  the  sticks  and  laid  in  heaps,  and  then  the  leaves  are  stripped  firom  the  stalks 
and  tied  in  bundles  of  about  one-fifth  or  sixth  of  a  pound  each.  The  bundle  is 
formed  by  wrapping  a  leaf  around  the  upper  part  of  a  handful  of  leaves,  for  three 
or  four  inches,  and  tucking  tho  end  into  the  middle  of  the  bundle.  There  should 
be,  if  the  quality  of  the  crop  permits,  four  sorts  of  tobacco,  second,  bright,  yel- 
low, and  dull.  When  the  tobacco  is  taken  down  the  cullers  take  each  plant 
and  pull  off  all  defective,  trashy,  ground,  and  worm-eaten  leaves  next  to  the  big 
end  of  the  stalk,  and  then  throw  it  to  the  next  person,  who  takes  off  all  the  best 
bright  leaves  (and  if  there  be  any  yellow  leaves  he  lays  them  one  side,  until  he 
has  got  enough  to  make  a  bundle)  and  throws  the  plant  to  the  next,  who  takes 
off  all  the  rest,  being  the  dull ;  and  the  respective  strippers,  as  thev  get  enough 
leaves  in  hand,  tie  up  the  bundles,  and  throw  them  apart  to  keep  the  sorts  sepa- 
rate for  convenience  in  bulking.  -  Stripping  should  not  be  done  in  dry,  harsh 
weather.  It  is  best  not  to  take  down  more  than  can  be  tied  up  in  a  few  bonis. 
To  bulk  tobacco  requires  judgment  and  neatness.  Logs  should  be  laid  parallel 
with  sticks  or  boards  across  to  support  the  bulk^  and  allow  free  passage  for  air 
under  the  bottom. 

The  bundles  are  then  taken,  one  at  a  time,  smoothed  and  spread  out.  This  is 
most  conveniently  done  by  putting  them  against  the  breast  and  stroking  the 
leaves  downward,  smooth  and  straight,  with  the  band.  '  They  are  then  passed, 
two  bundles  at  a  time,  to  the  man  bulking.  He  lays  them  down,  two  at  a  time, 
in  a  straight  row*,  and  presses  with  his  hands ;  the  broad  part  of  the  bundles 
slightly  projecting  over  the  next  two.  Two  rows  of  bundles  are  put  in  a  bulk, 
and  both  earned  on  together;  the  heads  being  the  outside,  and  the  tails  touching 
or  barely  lapping.  The  bulk,  when  carried  up  to  a  sufficient  height,  ought  to 
have  a  few  sticks  laid  on  the  top  to  keep  it  in  place.  It  must  now  be  often 
examined,  and  if  it  gets  warm  or  has  a  musty,  bad  smell,  it  will  require  to  be 
changed  into  another  bulk,  laying  it  down  one  bundle  at  a  time  without  pressing, 
so  that  it  may  lie  loose  and  open  to  admit  firee  circulation  of  air.  This  is  called 
wind-rowing.  After  it  has  become  thoroughly  dry  and  has  a  strong  smell  it  is 
fit  to  "  condition ;"  that  is,  when  the  moisture  or  warmth  of  weather  makes  it 
pliant,  it  is  bulked  in  three  or  four,  or  even  six-rowed  bulks,  and  covered  with 
boards  or  sticks  and  weighted  down  with  logs,  &c.,  when  it  will  keep  in  nice 
order  for  packing  in  hogsheads  at  any  time.    The  best  time  to  pack  is  during 
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mild,  pleasant  weather  of  spring,  or  in  summer.  The  best  tobacco  prize  is  one 
known  as  Page's  prize.  It  is  cheap,  expeditious  in  its  working,  and,  being  easily 
taken  down  and  put  up,  may  with  convenience  bo  moved  from  house  to  house. 

THE  OLD  SYSTEM   OF  GEOWTNG  TOBACCO. 

In  the  days  of  slavery,  tobacco,  like  king  cotton,  was  grown  on  too  large  a 
scale,  and  consequently  did  not  pay  per  acre  what  it  ought  by  half,  and  impov- 
erished the  lands  where  it  was  grown.  Now,  things  have  wonderfully  changed, 
and  planters  cannot  afford  to  pay  high  prices  for  the  unstable  labor  of  migratory 
fireedmen  and  grow  tobacco  on  a  large  scale.  Again,  when  grown  extensively 
by  one  planter,  as  formerly,  he  cannot  compete  in  the  market  with  the  small  crops, 
nicely  handled,  of  the  thousands  of  fanners  who  are  for  the  first  time  growers  of 
tobacco.  Another  reason  is,  common  tobacco  will  not  sell  now-a-days.  Nothing 
but  good,  fair  tobacco,  with  fine  wrappers,  will  sell,  and  that  brings  high  prices.  It  is 
clear,  then,  that  the  best  policy  for  growers  is  to  try  to  make  no  more  than  they  can 
make  and  take  care  of,  so  as  to  command  a  good  living  price.  With  industry  and  a 
favorable  season,  and  good  soil,  as  many  as  7,000  or  8,000  pounds  of  tobacco 
have  been  made  b}'^  each  hand,  little  and  big,  besides  the  other  usual  grain  crops 
on  a  farm ;  but  being  made  on  all  sorts  of  land,  and  air-cured,  rammed  into 
booses  forced  to  hold  double  their  proper  capacity,  the  tobacco  allowed  to  make 
as  great  a  growth  as  possible,  looking  to  weight  more  than  quality,  and  carelessly 
managed  from  beginning  to  end,  it  brought  in  the  market  an  average  price  of 
S3  pel  100  pounds.  This  would  be  8240  per  hand  for  th|  very  extraordinary 
crop  of  8,000  pounds.  This  was  bad  management  then,  when  labor  cost  nothing 
bt|t  food  and  clothing,  and  yet  that  expense  was  repaid  with  enormous  interest 
in  the  increased  value  that  very  labor  was  acquiring  for  its  owner.  But  tjow, 
when  so  high  a  price  must  be  paid  for  labor,  such  a  practice  is  ruinous.  Under 
the  present  state  of  affairs  but  one  course  is  left  for  the  grower  of  tobacco,  and 
if  he  follows  it  I  am  sure  he  will  reap  a  full  reward.  I  venture  to  suggest  a 
system. 

THE  XEW  SYSTEM  01?  GROWTNG  TOBACCO. 

In  the  beginning  I  would  say,  unless  his  land  is  a  good  tobacco  soil  naturally, 
let  no  man  attempt  at  this  day  to  grow  the  plant,  for  if  he  does  he  must  fail  to 
make  a  living  profit  from  his  labor.  If  the  soil  is  light,  alluvial,  clover-pro- 
ducing, and  too  light  for  heavy  crops  of  wheat,  let  it  be  well  ploughed  in  the 
spring,  and,  unless  very  rich,  fertilized  so  as  to  hasten  the  growth  of  the  plant : 
work  it  well,  after  planting  no  more  than  can  be  managed  well  by  faithful  ana 
reliable  laborers  on  the  farm  dming  all  its  stages  from  planting  to  packing'; 
keep  it  clear  of  worms ;  top  early  and  top  low ;  house  when  ripe ;  cure  with  the 
tobacco-curing  apparatus ;  assort  and  manage  neatly,  and  send  to  market  in  nice 
order.  This  being  done  there  will  probably  be  an  average  of  800  pounds  to  th© 
acre,  worth  from  $20  to  $30  per  100  pounds,  or  $160  to  $240  per  acre.  Allow- 
ing three  acres  to  each  hand  yon  have  an  income  of  $480  to  $720  per  hand, 
and  only  three  acres  of  land  employed,  while  on  the  old  system  eight  acres  were 
used,  and  only  $240  made.  These  estimates  are  low,  for  there  are  many 
instances  in  the  lower  counties  of  Maryland  where  much  larger  returns  have  been 
realized  by  pursuing  this  system,  which  I  do  not  claim  as  original,  bat  the  result 
of  the  actual  experience  of  practical  planters,  who  did  not  stop  to  lament  during 
the  transition  state  of  labor,  but  boldly  met  the  tide  of,  impending  ruin,  and 
started  out  upon  a  new  system,  employing  with  pleasure  all  the  substitutes  for 
labor,  offered  by  labor-saving  machinery  and  new  inventions,  to  aid  the  skill  and 
famish  hands  to  the  husbandman ;  and  they  have  been  well  compensated  for 
their  hopeful  enterprise. 
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In  consideration  of  tho  great  number  of  persons  wbo  have  lately  engaged  in 
tlio  growing  of  this  crop  on  a  small  scale  this  essay  has  been  prepared,  with  a 
view  to  facilitate  their  work.  The  writer  has  studied  to  be  plain,  practical,  and 
as  concise  as  possible,  in  order  to  bo  perfectly  imderstood.  Ho  hopes  ho  has 
sncceedQd,  and  that  his  ciTort  may  conduce  to  the  success  of  the  tobacco  planters 
of  tho  Union. 


EXPERIMENTS  IN  LIQUID  MANURING. 


By  William  S.  Rand,  of  Cokcord,  Kentucky. 


In  1858  my  attention  was  .drawn  to  the  v/ell-known  fact,  that  at  the  foot  o» 
hills  the  earth  was  always  rich  and  productive.  This  simple  fact  convinced  me 
that  the  fertilizing  properties,  accumulating  so  regularly,  washed  from  the  hill 
sides ;  and  that  it  was  reasonable  for  manures  to  bo  titinsported  through  liquids. 
My  conclusion  then  was  that  all  the  fertilizing  qualities  of  manures  must  be 
reduced  to  liquids,  before  they  can  bo  absorbed  by  the  growing  plants.  By 
decomposing  the  rough  manures  the  necessaiy  gases  aro  evolved,  whereby  all 
vegetation  exists. 

Another  effect  of  liquid  manure  upon  the  soil  is  that  in  whatever  direction  the 
liquid  wastes  run  there  you  will  find  thriving  the  tenderest  and  most  delicate  of 
plants.  Then  if  this  washing  from  manure  heaps  will  penetrate  the  minute 
fibres  of  the  smallest  vegetation,  would  it  not  supply  larger  and  hardier  plants 
with  corresponding  increase?  These  reflections  induced  mo  to  put  some  of  my 
convictions  into  practical  use,  which  has  resulted  in  success.     • 

The  first  experiment  failed  by  applying  too  strong  a  liquid  to  hot-hoose 
plants,  which  somewhat  shook  my  faith.  So,  in  the  spring  of  1858  I  erected 
two  lajge  structures  like  lye-hoppers,  holding  a  wagon  load  each,  and  so  arranged 
as  to  lead  the  drippings  off  into  a  barrel  sunk  in  the  ground.  Into  one  of  these 
hoppers  I  put  fresh  stable  manure,  and  turned  rain  water  off  one  side  of  tho  house 
upon  it.  The  liquor  was  offensive  and  destructive  to  young,  tender  growth,  but 
nourishing  and  effective  if  applied  to  tho  ground  previous  to  tilling. 

The  next  experiment  was  leaching  all  tho  waste  soapsuds,  slops  and  dish 
water  through  fresh  barn-yard  manm*e,  which  was  attended  with  inconvenience, 
but  resulted  most  favorably  as  an  experiment.  In  February,  1858,  it  was  used 
without  reserve  on  flowers,  under  cover  and  exposed.  In  the  hot-house  built 
underground,  and  covered  with  glass  roof,  it  revived  and  nourished  all  the  flowers, 
plants,  &c.,  and  increased  the  temperature  to  such  a  degree  that  vegetation  seemed 
to  grow  by  magic.  A  change  from  the  use  of  liquid  manure  to  tepid  rain-water  was 
apparent  in  a  few  hours.  The  soapsuds  leeching  was  increased  with  tho  addition 
of  wood  ashes  in  proportion  to  one  bushel  of  fresh  wood  ashes  to  ten  of  stable 
manure.  This  alkali  had  the  strengthening  effect  of  maturing  the  woody  parts  of 
vegetation  and  diminishing  the  vine-growing  plants.  Having  a  dairy  in  opera- 
tion, the  cow-droppings  were  conveyed  to  the  hopper  and  converted  into  liquid 
manure ;  leeching  soapsuds  through  a  peck  of  fresh  hen  manure  to  five  bushels 
of  cow  droppings.  This  yielded  a  liquid  that  had  a  most  vigorous  effect  upon 
all  vine-growing  plants,  and  a  contrary  result  upon  the  fruit-bearing  department 
of  our  limited  vineyard. 

These  observations  convinced  me  that,  on  the  theory  that  like  begets  like,  it 
was  necessary  to  know  the  component  parts  of  all  vegetation  in  order  to  feed 
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tLo  vaiious  plants  with  what  nature  designed  for  their  support.  I  saw  in  making 
these  experiments  that  what  would  enrich  one  plant  would  impoverish  another; 
so  my  object  was  to  produce  a  liquid  composition  that  would  embrace  all  the  parts 
necessary  for  the  fruitful  growth  of  vegetation.  About  this  time  the  newspapers 
were  describing  the  newly  discovered  Peruvian  guano,  and  its  beneficial  effects 
upon  all  the  vegetable  kingdom.  I  was  not  long  in  securing  the  wonder  of  the 
age,  and  made  fair  and  thorough  applications.  The  result  went  to  show  that 
Peruvian  guano  is  a  good  manure  and  is  indispensable  in  some  soils ;  but  it  is 
of  no  particular  advantage  on  strong  limestone  sections ;  and  that  the  proper 
application  of  the  liquid  manure  will  excel  Pcravian  guano  in  early  growth  and 
vigorous  development.  Besides,  liquid  manures  are  always  months  m  advance 
of  the  raw  material,  ready  to  be  absorbed,  while  the  raw  material  is  under- 
going decomposition.  Many  manures  and  manufactured  fertilizers  have  attracted 
the  attention  of  fanners,  but  the  daily  wastes  of  their  households  are  cheaper 
and  more  convenient,  if  not  superior. 

The  materials  undergoing  experiment  in  the  second  hopper  varied  in  substance 
and  effect.  Lime,  rottCn  wood,  decayed  vegetation,  refuse  meats,  old  bones, 
iron,  ashes,  leather,  slops,  indeed  everything  perishable  in  and  around  a  farm, 
found  its  way  into  this  pile,  and  boiling  hot  water  was  poured  over  as  occasion 
required.  The  application  of  this  compound  was  poisonous  to  vegetation,  except 
com  and  potatoes.  This  liquid,  however,  was  not  so  successful,  and  the  contents 
of  both  hoppers  were  run  into  one  hogshead.  This  proved  the  crowning  experi- 
ment, and  from  season  to  season  the  hopper  was  filled  with  the  most  varied  and 
promiscuous  mass  of  decaying  vegetation  and  animal  matter  that  could  be  col- 
lected, care  being  taken  that  no  one  of  the  articles  should  exceed  in  quantity,  but  that 
the  parts  should  be  as  nearly  equal  as  possible,  reserving  for  the  top  course  lime, 
ashes  and  sand,  thereby  keeping  the  fermentation  beneath  the  surface,  and  placing 
in  the  liquor  a  bag  of  charcoal  to  deodorize  it. 

Having  acquired  what  was  deemed  and  proved  a  great  success,  rotten  com- 
post and  barnyard  manure  was  well  worked  in  one  portion ;  another  space  of 
equal  size  was  plrepared  for  phosphates,  patent  fertilizer,  &c.,  and  worked  up 
according  to  the  manufacturers'  printed  directions ;  and  the  third  space  was 
turned  up  and  thoroughly  saturated  with  the  combined  liquid  manure.  The 
same  crop,  onion  sets,  was  put  out  in  each  bed,  and  the  result  was,  that  the  soil 
prepared  with  the  liquid  manure  was  so  productive  that  the  onions  were  eaten  in 
the  spring  before  the  remainder  reached  a  size  fit  for  table  use.  The  barnyard 
manure  was  second,  and  the  fertilizer  slow  but  producing  a  safe  crop.  Parsnips, 
beets,  and  cabbage  were  alike  tested,  ^vith  similar  results. 

This  experiment  demonstrated  that  manures  can  be  reduced  into  fluid  extracts, 
easily  prepared,  at  small  expense,  ready  for  instant  application  to  the  farmers' 
crops,  to  be  at  once  appropriated  by  vegetation.  The  plant  can  thus  accept  the 
substance,  brought  in  abundance  to  its  many  mouths.  There  was  but  one  dry 
fertilizer  that  held  a  respectable  comparison  with  the  liquid  manm*e,  and  that  was 
equal  parts  of  rotten  chip  manure,  hen  droppings,  and  sand,  mixed  and  applied 
as  soon  as  the  ground  would  bear  cultivating.  This  compound  is  far  ahead  of  any 
of  the  manufactured  fertilizers  offered  in  the  market;  indeed,  you  can  take  most 
of  these  manures,  liquify  them,  apply  the  liquid  at  the  same  time  you  do  the  dry 
material,  and  the  advantages  will  be  a  hundred  per  cent,  in  favor  of  the  liquid 
manure.  Tliese  observations  are  made  from  memory,  otherwise  the  exact  differ- 
ences would  be  given  in  detail. 

In  the  view  of  the  writer,  the  best  evidences  exist  of  the  success  and 
advantages  of  liquid  manures  over  composts  and  raw  fertilizers.  The  growth  of 
garden  seeds  sent  by  Commissioner  Capron  is  a  fair  test  and  example.  Two 
beds,  each  4  feet  wide  and  20  feet  long,  were  prepared  in  March,  one  with  the  best 
of  dry  compost,  and  the  other  with  the  liquid  from  the  same  compost  poured 
over  the  soil.    Equal  portions  of  Simpson's  early  lettuce  were  placed  in  each 
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bed  ;  one  is  now  ready  for  use,  the  other  just  appearing.  Carter's  firBt-crop  peas 
were  given  a  favorable  trial — ^half  in  the  comport  manure  bed,  and  the  residne 
in  the  liquid  manure  bed ;  the  peas  in  the  latter  are  five  inches  high,  the  others 
not  up.  Of  Wood^s  early  frame  radish,  the  liquid  manmt>d  will  be  ready  for  use 
in  a  few  days,  while  the  compost  manured  are  weak,  and  doubtless  their  inquis- 
itive roots  are  feeling  ai'ound  some  lump  of  dry  compost  for  life  and  substance, 
while  the  liquid  is  fed  to  the  hungry  plant  and  absorbed.  The  new  Madeira 
onion  is  up  and  growing  finely,  while  the  seed  in  the  compost  is  awaiting  the 
action  of  rain  and  sunshine  to  supply  its  wants.  These  tests  were  made  under 
very  limited  circumstances,  and  on  garden  products  only. 

If  liquid  manures  are  to  be  applied  on  a  large  scale,  farmers  interested  mtist 
invent  tlie  appai-atus  for  reducing  manures  to  a  liquid  state.  A  cheap  and  simple 
apparatus  is  a  common  lye  vat  or  hopper.  Fill  with  two  bushels  new  stable 
manure,  a  half  bushel  hen  droppings,  one  peck  of  lime,  one  peck  of  sand,  half 
a  bushel  of  new  ashes ;  then  set  the  hopper  to  running  by  pouring  over  the 
whole,  hot  or  cold  slops,  soapsuds,  chamber  lye,  and  the  refuse  liquids  of  the 
household.  In  a  week  or  two  stir  the  compost,  and  run  the  liquor  through 
again.  After  extracting  (as  you  may  .think)  all  the  virtues  of  the  contents, 
the  latter  may  be  used  for  mixture  with  other  compost,  or  applied  immediately 
as  a  fertilizer,  and  will  prove  equal  if  not  superior  to  most  advertised  fertilizcis. 

now  TO   APPLY  LIQUID  MAXtlRE. 

If  very  strong,  mix  with  earth  previous  to  planting  seed,  two  to  tliree  gallons 
to  the  square  yard.  When  vegetation  is  up  make  the  application  near  and  around 
the  plants  at  evening,  or  any  time  after  rain,  which  is  the  safest  way.  The 
manure  can  be  used  until  the  plants  bear  fruit.     Once  in  48  hours  is  often  enough. 

The  Gennan  proprietor  of  eight  acres,  referred  to  by  Morris  in  "  Ten  Acres 
Enough,"  who  transfonned  the  neglected  farm  of  a  drunkard  owner  into  a  garden 
of  immense  productiveness  and  great  profit,  furnishes  an  example  of  an  inex- 
pensive style  of  tank,  made  by  sinking  a  brick  cistern  in  the  barnyard,  into 
which  the  liquid  manure  from  six  cows  and  two  horses  waa  conducted,  as  well 
as  the  wash  from  the  pig  pen  and  barnyard.  The  manure  heap  was  always  ondcr 
cover,  and  kept  thoroughly  saturated  by  means  of  a  pump  in  the  Gistem,  which 
was  also  used  for  filling  a  hogshead  placed  upon  wheels,  and  used  for  dis^bnt- 
ing  the  fertilizing  liquid.  The  German  started  with  a  capital  of  three  dolkurs^ 
paid  in  labor  for  four  pigs,  and  from  these  and  the  refuse  of  the  family  made,  in 
a  buried  hogshead,  sufficient  liquid  manure,  applied  by  means  of  a  wheelbarrow, 
to  fertilize  his  acres,  obtain  more  stock,  and  grow  crops  enough  in  foor  years  to 
pay  $600  for  the  place,  support  his  family,  and  gather  around  him  many  house- 
hold comforts  and  farm  implements  and  appliances. 

Mr.  Morris,  acting  upon  the  suggestion  of  the  thriving  German,  built  in  his 
own  barnyard  a  tank,  into  which  was  conducted  the  wash  from  stable,  pig  pen, 
and  yard.  Once  or  twice  per  week  this  was  pumped  up  and  distribnted  over  the 
manure  heap,  and  over  a  huge  pile  of  leaves,  the  whole  mass  being  saturated 
with  liquid  manure,  and  never  allowed  to  become  dry.  In  the  spring  both  heaps 
were  found  to  be  reduced  to  a  half  fluid  mass.  The  efiects  of  this  manure  were 
marked,  bringing  early  vegetables  to  market  10  days  sooner  than  those  of 
neighboring  gardens,  and  the  fall  crops  enjoyed  a  still  greater  advantage  from 
the  longer  continuance  of  the  manuring. 

I  will  conclude  with  the  request  that  fanners  try  the  experiment  of  liquid 
manuring,  and  satisfy  themselves  of  its  superior  utility. 
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FARM  EXPERIMENTS. 


By  W.  II.  Farquhar,  Sandy  Spring,  Maryland 


It  13  proposed  to  show  the  iraportanco  of  fami  experiments,  to  point  out  tlio 
imperfoct  manner  in  which  they  arc  generally  made,  and  the  consequent  uncer- 
tainty of  the  results,  and  to  suggest  some  practical  considerations  that  must  be 
taken  into  account  in  order  to  render  them  reliable,  and  to  obtain  the  valuable 
fruits  thev  should  be  made  to  yield. 

Of  all  classes  of  men  farmers  are,  perhaps,  the  most  devoted  to  the  empirical 
method  of  drawing  conclusions ;  they  are  the  most  mclined  to  rely  on  the  results 
of  experience ;  to  insist  on  seeing  them  with  their  own  eyes,  and  to  reject  what 
they  terra  theory.  This  being  a  marked  feature  of  their  character,  it  might  be 
supposed  a  work  of  supererogation  to  press  upon  their  minds  the  subject  of  the 
present  article.  Teach  a  farmer  the  importance  of  making  experiments  in  his 
operations !  He  don't  believe  in  anything  else !  He  and  his  forefathers  have 
heen  at  it  all  their  lives.  Still  it  is  a  fact  well  known  to  all  mtelligent  men  in 
the  profession,  that  this  way  of  making  experiments  has  been  pursued  from  year 
to  year,  and  from  age  to  age,  without  arriving  at  decisive  conclusions,  at  all 
proportional  in  value  and  number  to  the  vastness  of  the  field  from  which  they 
are  drawn.  Some  of  the  most  simple  and  important  questions,  of  the  most  fre- 
quent rccuxTence  in  practice,  are  answered  differently  by  those  engaged  in  deal- 
ing with  them  continnally,  while  the  modes  of  operation  pursued  are  directly 
opposite.  The  experience  of  one  farmer  on  certain  points  .is  just  the  reverse  of 
his  neighbors — the  results  of  one  year's  trial  are  frequently  contradicted  the  next 
season. 

I  am  aware  that  port  of  these  discrepancies  is  owing  to  the  infinite  variety^  of 
dreumstances  which  surround  the  man  engaged  in  agricultural  pursuits.  Some 
illusion  must  ever  be  inseparable  from  a  limited  view  of  an  illimitable  field.  It 
is  not  probable  that  the  practical  fanner  will  ever  be  able  to  attain  the  precision 
and  certainty  which  characterize  the  chemist's  work.  The  field  of  the  one  can- 
not be  contracted  into  the  laboratory  of  the  other.  But  it  seems  reasonable  to 
suppose  that  a  considerably  greater  degree  of  certainty  is  attainable  in  the  com- 
mon and  simple  operations  which  employ  the  farmer  dm^ing  every  season. 

For  the  purpose  of  illustrating  my  subject  I  introduce  a  table  showing  the 
results  of  some  experiments  made  last  year,  with  a  view  to  determine  an  impoi*tant 
and  unsettled  question  in  regard  to  the  proper  seed  to  be  used  in  planting  potatoes. 
The  experiment  was  made  under  the  direction  of  the  "  Farmers'  Club'' of  Sandy 
Spring,  Maryland,  and  was  carried  through  with  due  attention  to  those  requisites 
for  precision  which  arc  essential  to  obtaining  results  of  real  value.  It  was  the 
design  to  have  the  experiment  performed  by  a  considerable  number  of  persons, 
80  that  their  conclusions,  if  generally  coincident,  might  carry  weight  as  a  guide 
to  fmure  operations.  Unfortunately,  careful  returns  were  made  by  four  men  only, 
as  will  be  seen  below. 

The  manner  of  the  experiment  was  this :  Nine  rows,  each  four  rods  in  length, 
and  three  feet  distant  from  each  other,  were  planted  with  the  several  prepara^ 
tions  of  seed  mentioned  in  the  table,  the  sets  being  placed  15  inches  apart.  The 
soil  was  similar,  the  same  mannres  used  in  each  row,  and  all  were  planted  at  the 
same  time.     The  seed  and  product  were  carefully  weighed. 
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Tabic  qf  experimenis. 
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I  do  not  presume  to  say  that  the  conclusions  to  be  drawn  from  the  foregoing 
table  have  any  claim  to  be  considered  decisive.  The  number  of  experiments 
"was  too  limited.  Only  one  sort  of  potato,  the  Buckeye,  was  used.  The  yield 
.in  each  case  was  quite  moderate,  ana  the  tiial  was  only  for  one  season. 

The  results,  so  far  as  they  go,  however,  are  certainly  very  striking;  they  are 
suggestive,  though  not  decisive,  and  appear  to  me  well  deserving  of  considera- 
tion and  careful  repetition.  The  experiments  were  made  in  the  only  way  in 
which  reliable  conclusions  can  be  obtained — that  is,  by  accurate  weighing  and 
measuring,  and  the  results  coincide  in  a  manner  quite  remarkable. 

We  find  that  large  potatoes,  planted  whole,  yielded  an  increase  nearly  three 
times  as  great  as  small  potatoes  cut  to  one  eye,  while  there  is  a  tolerably  uniform 
and  regular  decrease  in  the  product,  in  proportion  as  the  size  of  the  seed  is  dimin- 
ished, and  as  it  is  cut  into  smaller  pieces. 

Repeating  the  disclaimer  that  the  results  as  obtained  above  ought  not  to  be 
taken  as  decisive  of  the  kind  of  seed  which  the  growers  of  this  most  important  root 
should  use,  I  think  it  not  unreasonable  to  urge  that  they  furnish  striking  evidence 
of  the  importance  of  making  a  number  of  systematic  experiments,  in  order  that 
this  particular  question  may  be  settled.  The  conclusions  ^m  the  foregoing 
table  may  be  quite  erroneous;  but  if  they  are  true,  it  is  easy  to  see  the  immense 
loss  which  the  country  yearly  sustains  from  the  prevalent  want  of  correct  inform- 
ation on  the  subject.  Let  us  suppose,  merely  by  way  of  illustration,  that  a 
sufficient  number  of  trials  had  been  made,  in  difierent  soils,  and  for  different 
seasons,  and  that  all  the  results  led  to  conclusions  similar  to  those  obtained  by 
the  four  persons  whose  experiments  are  given  above.  I  think  that  a  greater 
number  of  fanners  plant  small  potatoes  than  large  ones ;  but  we  will  suppose 
that  the  diversity  in  this  respect  is  such  that  they  use  an  equal  number  of  the 
several  sorts  of  seed  mentioned  in  the  table.  Striking  an  average  in  this  way, 
we  find  the  result  would  show  a  mean  increase  of  136  bushels  per  acre,  or  90 
bushels  less  than  where  large  potatoes  planted  whole  were  used.  In  other  words, 
by  the  ordinary  custom  of  planting,  without  paying  particular  attention  to  the 
size  of  the  seed  potatoes,  or  to  the  number  of  eyes  left  in  the  set,  there  accrues 
(by  my  estimate)  an  annual  loss  of  90  bushels  per  acre,  as  compared  with  the 
crop  that  would  bo  obtained  by  employing  the  most  favorable  conditions  ia 
regard  to  seed. 
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According  to  tbe  tables  prepared  the  present  year  in  the  Agricultural  Depart- 
ment, there  were  1,067,484  acres  planted  in  potatoes  in  32  States  of  our  Union 
in  the  year  1867,  with  a  product  of  86,700,000  bushels,  or  about  80  bushels  to 
the  acre.  Now,  if  we  assume  the  loss,  from  the  cause  alluded  to,  as  one-half 
what  it  appears  to  be,  we  should  have  a  deficit  of  nearly  50,000,000  bushels. 
Just  about  tliis  time  50,000,000  bushels  of  potatoes  would  bo  a  very  acceptable 
addition  to  the  stock  of  that  indispensable  article  of  food. 

The  above  estimates,  though  fairly  deducible  from  the  limited  data,  are  doubt- 
less extravagant  j  and  are  brought  in,  as  I  trust  will  bo  readily  understood,  not 
so  much  for  their  value  in  supplying  material  for  precise  calculation,  as  to  show, 
in  an  impressive  manner,  the  vital  importance  to  the  farmer  of  settling  this  and 
many  similar  questions  by  a  full  course  of  reliable  experiments.  Such  an  end 
is  surely  attainable.  The  laws  of  nature  are  invariable  and  inexorable,  and  man 
is  permitted,  by  using  the  proper  means,  to  discover  all  knowledge  necessary  foi* 
his  guidance.  Why  is  it  that  we  are  still  so  much  in  the  dark  regarding  some 
of  the  simplest  questions  that  start  up  in  our  path  every  returning  season  1  It 
appears  to  me  that  such  an  unsatisfactory  condition  of  things  is  owing  to  the 
aversion  of  most  farmers  to  trying  any  course  that  might  move  them  out  of  the  old 
ruts,  to  their  reluctance  to  make  experiments  which  would  interfere  "with  their 
regular  operations,  and  to  the  loose  and  indefinite  mode  pursued  in  performing 
the  experiments  they  do  undertake.  Two  thinsfs  are  absolutely  essential  to 
establish  conclusions  on  which  we  may  wholly  rely.  The  experiments  must  be 
numerous,  and  frequently  repeated ;  and  precision  must  bo  secured  by  the  careful 
use  of  weights  and  measures  throughout  the  process.  To  illustrate  still  further 
the  principles  set  forth  in  this  essay,  and  show  their  practical  workings,  I  will 
give  soQie  details,  drawn  from  the  experience  of  over  20  years,  of  a  small  asso- 
ciation of  farmers  residing  in  the  interior  of  the  State  of  Maryland.  There  is 
suificient  community  of  feeling  among  men  engaged  in  this  profession  to  give  a 
general  interest  to  matters  in  themselves  merely  local,  and  the  long  continued 
experience  of  a  few  plain  farmers  in  one  section  of  the  country  cannot  be  without 
some  value  to  their  brethren  in  other  places. 

In  the  early  part  of  the  year  1844  a  few  persons  in  the  neighborhood  to  which 
I  refer  conceived  the  idea  of  a  social  farmers'  club,  which  was  immediately  organ- 
ized on  very  simple  principles.  It  was  agreed  to  meet  in  the  afternoon  once  in 
every  month,  at  each  other's  houses,  to  inspect  the  condition  and  operations  of 
the  farms,  (which  were  of  quite  moderate  size,)  to  discuss,  or  rather  hold  familiar 
conversation  upon  agricultural  questions,  and  to  enjoy  a  pleasant  social  evening. 
The  only  rules  adopted  were  stated  to  bo  *^  such  as  should  govern  gentlemen  m 
associating  together.''  Perhaps  the  single  peculiar  feature  consisted  in  calling 
on  each  member  for  a  question,  which  should  be  answered  in  such  way  as  to  call 
out  the  views  of  every  one  present  (it  being  well  understood  that  the  most  valu- 
able suggestions  are  often  drawn  from  those  who  are  least  forward  in  expressing 
them.)  The  meetings  of  this  club  have  been  held  regularly  for  24  years  with 
usdiminished  interest.  A  record  of  the  proceedings  has  been  kept  from  the 
ccnimencement,  some  portions  of  which,  appropriate  to  the  present  purpose, 
are  now  extracted  from  the  old  books  in  which  they  have  been  quietly  rest- 
ing so  long.  The  origin  of  the  club  dates  back'  (partly  perhaps  as  effect, 
and  partly  as  cause)  to  that  period  when  the  renovation  of  worn-out  lands  com- 
menced in  earnest  in  this  part  of  the  country  ;  that  noted  revival  in  agriculture, 
to  which  the  writings  and  practical  experiments  of  the  present  chief  of  the  Agri- 
cultural Department  (then  residing  but  a  short  distance  from  the  seat  of  our  club) 
largely  contributed.  It  will  afford  some  evidence  of  the  nature  and  amount  of 
this  improvement  to  pi*esent  a  statement  of  the  crops  raised  by  the  members  of 
the  club  during  the  first  years  of  its  existence,  as  compared  with  those  of  the  last 
two  or  three  years.  As  -the  number  of  members  has  varied  at  different  times, 
(from  12  to  16,)  it  will  correctly  convey  the  infonnation  designed,  to  give  the 
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amonnt  raised  in  one  year,  pey  member,  of  a  few  leading  productions,  taking 
average  of  the  whole  club.     For  1844  and  1845,  (mean  of  the  two  years,)  ea-ci 
member  raised  118  bushels  of  wheat  on  9  acres;  265  bushels  of  com  on  1 1^ 
acres ;  205  bushels  of  oats  on  12  acres ;  56  bushels  of  potatoes  on  one  acre;  U 
toift  of  hay  on  15  acres,  and  1,727  pounds  of  pork ;  total  value,  $700. 

In  a  similar  manner,  an  average  of  the  years  1866  and  1867  shows  a  product 
from  the  same  farmers,  (except  in  three  cases,  where  the  son  succeeded  the  father,) 
per  each  member,  of  234  bushels  wheat  on  17  acres  ;  690  bushels  of  com  on  17 
acres;  363  bushels  of  oats  on  12^  acres;  690  bushels  of  potatoes  on  6^  acres; 
44  tons  of  hay  on  28  acres,  and  2,500  pounds  of  pork  ;  total  value  over  $3,000. 

The  increase  is,  on  wheat,  100  per  cent.;  (of  late  years  the  wheat  crop  has 
been  falling  off;  in  1852  and  1853  the  club  raised  over  500  bushels  per  membar;) 
com,  160  percent.;  oats,  77  per  cent. ;  potatoes,  eleven-fold,  and  hay  four-fold. 

The  foregoing  statement  will  give  an  idea  of  the  improvement  in  the  poor 
lands  of  this  part  of  the  8tato,  which  in  point  of  natural  fertility  are  a  £air  sample 
of  the  soil  of  Montgomery  county. 

The  means  of  renovation  chiefly  looked  to  at  the  commencement  of  the  period 

spoken  of  was  the  use  of  lime.    At  the  time,  or  soon  thereafter,  nineteen  lime- 

lulns  might  have  been  counted  within  the  limits  of  the  neighborhood,  which  were 

supplied  with  stone  hauled  a  distance  of  three  to  ten  miles,  from  quanies  in  the 

adjoining  counties.    I  observe  in  early  records  of  the  club  such  entries  as  these: 

The  use  of  lime  on  this  farm  has  eyidently  produced  the  most  beneficial  effect  whererw 
applied ;  and  great  encouragement  is  held  out  to  persevere  in  the  use  of  it. 

On  another  farm : 

The  effects  of  lime  on  the  com  crop  were  pointed  out,  and  the  decided  superiorihr,  where  it 
was  allowed  to  remain  on  the  sod  lor  two  years,  over  any  other  application  of  ^ime  was 

admitted. 

In  another  case : 

Lime  thrown  upon  the  sod  some  months  ago,  and  left  there,  had  produced  a  very  evident 
effect. 

Again:  • 

We  could  see  evidences  of  great  improvement  that  lime  had  effected,  and  were  told  of  an 
experiment  under  way,  of  ploughing  in  green  crops  together  with  successive  dressings  of 
Ume,  of  more  of  which  we  shall  be  glad  to  hear  in  the  future. 

I  do  not  find  any  subsequent  report  of  this  experiment,  thus  referred  to  in  D^ 
cember  of  the  year  1844.  A  new  fertilizer  now  appeared  in  the  fleld^  which  was 
destined  soon  to  absorb  the  interest  of  our  farmers,  and  put  a  stop  to  the  use  of 
lime.  In  less  than  two  years  after  the  last  reference  I  nnd  recorded  in  the  min- 
utes of  our  visit  to  the  same  farm  this  disparaging  entry: 

Several  large  lime  heaps  showed  themselves  in  the  corn-field,  suggesting  the  inquiry,  why 
they  had  not  been  spread  ?    Answer  not  satisfactory. 

Testifying,  in  fact,  the  indifference  now  felt  toward  the  old,  once-admired  fertil- 
izer. To  show  the  consequences  that  followed  this  giving  up  of  lime  for  the 
new  agents,  guano  and  bonO;  I  make  one  more  quotation  from  the  proceedings 
of  December,  1855 : 

We  were  shown  the  foundation  of  a  tenant's  house — tenants  of  cottages  on  our  own  places 
being  now  the  only  farm  hands  that  we  can  depend  on.  The  improvements  on  this  farm,  la 
its  buildings,  fruit  and  ornamental  trees,  its  crops,  as  well  as  the  quality  of  the  soil,  in  so 
short  a  time,  (mainly  attributable  to  the  great  virtues  of  guano, )  is  very  remarkable ;  and  it 
is  believed  by  your  secretary  that  the  same  amount  of  improvement  could  not  havje  been 
obtained  by  any  other  agent,  not  even  by  that  premium  fertilizer,  lime,  in  ten  times  the  period. 

The  land  had  been  bought  for  $2  05  per  acre  in  1840 ;  now  worth  $80. 
And  though  the  use  of  lime  was  continued  a  year  or  two  longer,  the  most  con- 
servative of  our  members  at  length  nearly  or  quite  discontinued  it.  Of  the  19 
lime-kilns  before  spoken  of,  there  may  be  one  or  two  occasionally  used,  but  in 
the  case  of  the  greater  number,  the  stones  of  which  they  were  built  have  gone 
into  the  foondation  of  new  bams  and  other  structures  rendered  necessary  to 
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accommodate  the  increased  productions  resulting  from  the  use  of  tlie  modem  for- 
tilizeiB.     All  this  has  come  abont^  not  that  we  loved  lime  less,  but  tliat  we 
loved  bone  and  guano  more.     I  believe  there  is  only  one  of  our  club,  and  he 
a  large  and  successful  farmer,  who  considers  Iiis  use  of  lime  a  positive  injury. 
The  first  notice  of  the  wonder-working  dust  from  Peru  occurs  in  the  record  of 
the  meeting  held  in  September,  1844.     On  the  farm  of  Mr.  Kirk  guano  had  been 
applied  to  18  hills  of  com,  a  spoonful  to  each  hill  after  the  com  was  up ;  and 
the  ears  thus  produced  were  exhibited,  tied  in  a  bundle,  by  the  side  of  the  pro- 
duct of  other  18  hills,  that  had  received  no  guano.     The  former  weighed  19^ 
pounds,  the  latter  7f  pounds.     Here  was  an  experiment  of  the  sort  to  convince 
farmers.     Our  club,  on  the  strength  of  it,  bought  thirty  hundred  weight  that 
fall  to  apply  to  wheat.     The  result  being  highly  satisfactoiy,  the  use  of  guano 
has  been  continued  by  us  ever  since,  with  the  exception  of  a  year  or  two  during 
the  war,  when  certain  compounds  containing  it  were  substituted.     Bone  dust  has 
always  been  freely  employed  j  and  to  those  two  articles  must  be  attributed  the 
great  improvement  that  has  taken  place  in  this  section  of  the  country. 

Many  extracts  might  bo  made  from  the  old  records  of  our  club,  which  tell  of 
things  coming  straight  out  from  the  farmer^s  heart,  exhibiting  his  peculiar  ideas, 
(mide  and  oEen  inconsistent,)  his  practical  observation,  seasoned  with  genuine 
humor,  sometimes  superficial,  but  always  of  some  value,  along  with  the  evidences 
these  pages  afford  of  steady  progress }  all  calculated  to  inspire  an  interest  uk 
those  engaged  in  the  same  great  pursuit.     But  it  is  necessary  to  hasten  to  a  brief 
rektion  of  those  proceedings  which  throw  especial  light  upon  the  subject  of  the 
present  article,  "  Experiments  in  Farming."    While  nothing  is  more  certain  than 
the  fact  that  the  association  I  am  describing  has  produced  considerable  direct 
lienefit  in  improving  agriculture  among  us,  and  has  indirectly  exerted  a  still 
more  beneficial  influence  in  a  social  way,  in  enabling  our  farmers  to  overcome 
that  isolation  peculiar  to  the  class,  and  accustoming  them  to  work  together  for 
the  common  good — whence  have  sprang  improved  road  laws,  neighborhood  turn- 
pikes, lyceums,  &c.,  &c. — there  is  still  one  irapoitant  question  to  bo  asked.     It 
is  this :  What  great  disputed  points  in  agriculture  have  been  settled  by  the  expe- 
lieDce  of  this  particular  association,  extended  as  it  has  been  for  a  period  of  24 
yeaxst    What  principles  have  been  thus  established  that  will  effectually  serve  to 
keep  our  children  from  repeating  our  early  mistakes,  and  guide  them  into  better 
ways!    I  look  over  the  long  files  of  om*  proceedings  without  being  able  to  extract 
an  answer  altogether  satisfactory.     It  is  tme  that  the  introduction  of  the  modem 
fertilizers  was  an  experiment,  and  a  very  successful  one ,  though  by  no  means 
the  sole  work  of  our  club.     The  propriety  of  hill-manuring  for  com,  and  of  cov- 
ering it  with  a  horse-fork  instead  of  a  hoe,  (both  of  which  were  earnestly  resisted 
bj  several  of  our  most  practical  members,)  is  regarded  as  being  settled  by  our 
experiments ;  the  same  is  the  case  with  a  number  of  other  minor  matters  which 
might  be  selected  and  shown.     We  have  also  shared  in  the  general  benefits  dif- 
fbsed  by  the  agricultural  improvements  of  this  progressive  age.     Still,  the  mul- 
titude of  important  questions  remaining  unsettled,  the  conflicting  opinions  in 
regard  to  the  commonest  details  that  crowd  the  pages  of  our  old  records,  give 
evidence  that  we  failed  to  accomplish  many  things  which  might  have  been 
effected  by  a  well-digested  and  persevering  series  of  annual  experiments.     In 
reviewing  the  records  of  the  club,  I  made  out  a  set  of  notes  under  the  three  heads 
of  "  Experiments,"  "  Opinions  "  and  "  Facts."     Of  these  three,  the  column  con- 
taining '*  Opinions,"  filled  up  much  the  most  rapidly ;  and  it  is  quite  amusing  to 
nodoe  the  divergence,  and  the  changes  from  year  to  year,  forward  and  backward, 
in  respect  to  di&rent  farming  operations.     A  few  brief  extracts  will  suffice  as  a 
sample : 

1B47.  "  One-half  the  members  present  do  not  object  to  ploughing  ground  wet  in  the  winter ; 
the  other  h^lf  disapprove  it  decidedly.*'  *'  Is  it  advisable  to  raise  sheep  on  moderate  sized 
farms t"  Club  equally  divided.  *'I8  it  advisable  to  appiv  lime  and  guano  together?" 
Decided  that  it  is.    '*  Should  guano  and  plaster  be  used  together  V*    Answer,  **  No." 
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1852.  *'  What  is  tho  best  way  of  using  barnyard  manure  ? "  Answer.  *  *  Plongh  it  under  this 
fall  for  DQjit  mriug's  corn-crop."  **  Should  it  bo  left  spread  on  the  surface,  or  ploughed  under 
directly?"  Club  equal! v  divided.  But  in  August  of  tho  next  year  **tho  majority  favor 
hauling  out  manure  on  toe  sod  now  and  leaving  it  spread  to  plow  under  in  the  spring  for 
com."  On  this  important  question  tho  majority  m  favor  of  leaving  barnyard  manure  spread 
on  tho  surfaco  increased  from  year  to  year,  so  that  in  1859,  **  J6  out  of  17  farmers  present 
prefer  surfaco  manuring." 

Ill  1853  tlio  club  is  reported  as  equally  divided  in  regard  to  putting  in  wheat 
with  the  drill,  or  sowing  it  broadcast.  Though  wheat  drills  v.^ero  early  intro- 
duced among  us,  it  happened  that  some  experiments  made  to  test  the  two  methods 
showed,  or  seemed  to  show,  an  advantage  for  that  sown  broadcast.  Whereupon 
our  farmers  too  hastily  gave  up  the  drill  for  several  years.  Since  the  guano 
attachment  was  added  the  practice  of  using  the  drill  has  been  resxmiea,  and 
seems  likely  to  become  general. 

1853.  Majority  against  rounding  roads  In  our  clay  soil. 
The  sentiment  on  this  point  has  since  changed. 

September,  1852,  decided  it  would  be  economical  to  apply  250  pounds  of  guano  aod 
D  or  10  bushels  of  bono  per  acre  of  wheat.  In  August,  1854, 5  bushels  bono  per  aero  preferred 
for  wheat.    In  1855,  majority  favor  tho  larger  dressing. 

It  is  fairly  presumable  that  tho  opinions  of  farmers  iu  this  particular  locality 
are  not  a  whit  more  vague  and  conflicting  than  those  of  the  great  agricultural 
class  in  other  parts  of  the  country.  I  am  sure  tho  readers  of  the  interesting  reportof 
proceedings  of  the  American  Institute  Farmers'  Club,  as  published  in  the  Tribune, 
must  be  struck  with  the  frequent  evidences  there  exhibited  of  amusing  inconsisten- 
cies and  fanciful  doctrines.  I  think  farmers  are  a  good  deal  alike,  and  the  sped- 
mens  above  exhibited,  with  many  similar  ones  that  might  bo  extracted  from  the 
proceedings  of  every  farmers'  club,  may  bo  regarded  as  a  representative  picture, 
showing  that  agriculture  has  its  '*  uncertainties"  as  well  as  other  professions. 
Tho  important  question  is,  what  are  tho  proper  means  of  removing,  or  at  least 
relieving,  these  uncertainties  ?  The  association  which  has  been  so  often  referred 
to  gave  the  true  answer  to  this  question  at  an  early  period  of  its  career.  At  a 
meeting  held  in  October,  1846,  the  proposition  was  made  and  unanimously  adopted 
that "  each  member  should  make  a  certain  experiment  in  agriculture,  of  such  sort  and 
on  such  a  scale  as  may  be  convenient,  to  bo  agreed  upon  at  the  regular  meeting  held 
at  his  house,  the  results  to  be  reported  at  the  next  ensuing  meeting  held  thero." 
It  is  very  much  to  bo  regretted  that  so  excellent  a  plan  was  not  vigorously  exe- 
cuted, but  suffered  to  fall  gradually  into  disuse.  And  this  neglect  must  bo 
regarded  as  the  one  great  omission  in  the  history  of  the  club. 

Some  interesting  experiments  were  made  in  compliance  with  this  rule  of  the 
association,  but  as  the  present  article  is  already  drawing  to  a  greater  length  than 
was  designed,  I  shall  not  occupy  more  space  with  details  of  results  necessarily 
inconclusive  for  want  of  confirmation  by  persistent  repetition. 

There  remains,  however,  one  experiment  made  by  two  members  of  the  club, 
so  closely  connected  with  tho  purpose  for  which  this  article  is  especially  written 
that  I  chnnot  pass  it  over.  It  is  well  known  that  the  analysis  of  soils  came 
into  fashion  a  few  years  ago,  and  for  a  time  excited  great  expectations  of  tho 
benefit  it  would  be  to  the  fanner.  These  expectations  have  not  as  yet  been 
fulfilled.  The  results  from  analysis  thus  far  obtained  are  so  imperfect  as  to 
create  doubts  of  its  value  in  the  minds  of  even  many  scientific  men.  A  single 
experiment  was  tried,  as  before  mentioned,  with  impressive  results.  A  quantity 
of  earth  was  taken  from  an  old  sedge  field,  long  thrown  out  from  cultivation, 
and  as  sterile  as  they  have  them  in  old  Montgomery,  and  analyzed  (in  the  labora- 
tory of  B.  Halloweil)  at  the  same  time  with  an  equal  quantity  of  the  richest 
soil  belonfl^ng  to  the  county.  The  usual  earthy  constituents,  clay,  silex,  &c., 
were  found  in  nearly  equal  proportions  in  both ;  next  lime  was  tested  for,  and 
now  the  experimenters  expected  to  observe  a  great  difference,  but  the  well-known 
white  precipitate  fell  in  both  vials  in  nearly  the  same  suflScient  amount.     But 
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when  we  came  to  try  for  the  phosphates,  the  proper  test  exhibited  a  fall  proportion 
in  the  fertile  soil,  and  none,  or  a  mere  trace,  in  the  other.  Of  course  the  means 
of  cnre  for  the  sterile  soil  was  plain.  Bone  was  applied,  and  the  field  has,  for 
nearly  20  years,  produced  good  crops  of  wheiat,  com,  clover,  and  timothy. 

It  appears  to  me  a  matter  of  positive  certainty,  whatever  chemistry  may  have 
done  or  failed  to  do  for  agriculture  in  the  past,  that  a  wide  field  is  open  for  it  in 
the  future.    Great  improvements  are  yet  to  be  effected  by  its  agency,  but  in 
order  to  realize  them  the  chemist  must  become  a  practical  farmer,  and  the  farmer 
be  an  intelligent  chemist.    Were  it  only  to  teach  the  art  of  making  experiments, 
the  lessons  of  that  science  are  invaluable,  in  fact,  indispensable.     And  this 
remark  brings  me  to  the  last,  and,  in  my  view,  most  important  part  of  what  I 
started  out  to  eay.     Reflecting  persons,  who  look  attentively  at  the  present  con- 
dition of  the  country,  must  see  that  it  is  time  something  should  be  done  to  keep 
our  young  men  from  carrying  their  stout  arms  and  (what  is  more  important  still) 
their  lively  minds  into  other  pursuits.     The  drain  that  has  long  been  going  on, 
and  never  more  rapidly  than  now,  is  most  exhausting  and  fatal.     In  spite  of  all 
that  has  been  said  and  sung  by  naturah'st  and  poet  in  praise  of  the  country, 
our  youth  "  still  crowd  the  road  impatient  for  the  town."    They  leave  the  place 
where  they  are  sorely  needed,  and  go  where  they  are  not  wanted.     Why  is  thist 
and  mnst  it  continue  so  1    Various  causes  are  at  work  which  influence  the  youthful 
mind :  the  fatal  '^  haste  to  be  rich,''  blinding  their  reason  to  the  fact  that  good 
farming  is  now  the  surest  road  to  solid  wealth ;  the  disgust  for  '^  hard  work," 
driving  them  into  scenes  often  found  to  be  more  painfully  laborious  than  those 
they  left ;  the  desire  for  the  vulgar  excitement  of  a  crowd  overpowering  the 
voices  of  nature  that  call  them  to  a  beauty,  a  wonder,  an  enjoyment  more  rational^ 
pure  and  elevating  than  aught  the  tumult  of  cities  can  afford.     To  correct  these 
blee  views  of  life,  and  of  the  higher  purposes  for  which  it  was  given,  there  needs 
the  present  application  of  direct  antidotes.    Above  all  things  it  is  needed  to 
make  agricultural  pursuits  interesting  to  the  young,  so  they  will  gladly  take  to 
them,  and  not  stay  in  the  country  merely  because  they  cannot  get  away.    Now 
the  one  sure  way  to  make  anything  interesting  is  to  address  directly  the  mind 
and  heart.    It  is  not  enough  to  see  that  farming  feeds  the  body ;  you  must  show 
that  it  possesses  every  attraction  for  the  mind.     But  the  intellect  espedally 
requires  problems  for  its  investigation,  with  some  assurance  of  certain  beneficial 
results.    It  requires,  above  all  things,  to  be  kept  active.    In  no  sphere  in  life 
can  this  end  be  more  surely  attained  than  in  solving  the  innumerable  problems 
that  throng  the  fanner  on  every  side,  by  means  of  experiments  devised  with 
mtelligence  and  pursued  with  perseverance.  .  This  appears  to  present  the  most 
interesting  and  fruitful  field  of  action  which  the  busy  world  now  offers  to  busy 
num. 


IRRIGATION. 


By  Charles  D.  Foston,  Arizona. 


The  attention  of  Congress  was  called  to  the  subject  of  irrigation  in  Arizona 
several  years  ago,  and  $150,000  were  granted  for  that  purpose.  Aided  by  that 
grant  the  first  irrigating  canal  undertaken  by  our  government  is  now  progressing 
favorably  under  the  direction  of  Colonel  George  W.  Dent,  superintendent  of 
Indian  a&airs  for  that  Territory.  This  measure  was  a  necessity.  In  that  coun- 
try, ^vithout  irrigation  there  can  be  no  production,  no  life.  With  such  a  canal 
13 
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the  goil  of  tlie  Colorado  becomes  wonderfally  productive.  The  sun  is  very  genial, 
and  the  valley  being  not  more  than  350  feet  above  the  level  of  the  sea,  pos- 
sesses an  immunity  from  snows  and  frosto. 

Nor  is  inigation  a  new  experiment.     It  existed  in  Egypt  before  the  pyramids 
were  reared ;  it  was  practiced  in  Asia  before  Confucius  wrote ;  it  was  brought  to 
great  perfection  by  the  Aztecs  of  America,  when  our  ancestors  in  Europe  were 
dressed  in  skins  and  fnrs  and  lived  by  the  chase.     It  is  scientific  agriculture, 
and  the  only  insurance  against  the  uncertainties  of  a  crop.     With  a  proper  sys- 
tem of  irrigation  you  will  surely  reap  where  yon  sow,  yea,  even  twice  or  thrice  a 
year.     There  is  no  reason,  then,  why  the  valley  of  the  Colorado  may  not  be 
made  as  productive  as  the  valley  of  the  Nile.     In  that  climate  it  only  needs  the 
vivifying  influence  of  water  to  make  the  productions  of  nature  spring  up  likei 
magic.     The  sediment  of  the  Colorado  will  plaster  the  walls  of  a  canal  and  mak^ 
them  impervious  to  water.     Such  is  the  beautiful  provision  of  nature.     On  thia 
river  a  lively  commerce  is  springing  up,  and  some  half  dozen  steamboats  already 
plough  its  turbid  waters.     It  is  navigable  500  miles  from  its  mouth,  and  drains 
the  Great  American  Basin.     So  the  Indians  will  have  a  ready  market  for  tbeir 
surplus  productions  at  their  very  doors,  and  the  friendly  waters  of  the  Colorado 
will  bear  them  untaxed  to  market 

The  amount  of  land  that  will  be  brought  under  cultivation  is  estimated  at 
75,000  acres,  which  will  produce  abundant  subsistence  for  10,000  Indians— a 
much  more  economical  and  humane  policy  than  has  generally  characterized  oor 
Indian  a&irs. 

The  Pima  and  Maricopa  Indians,  at  their  villages  on  the  Gila  river,  have  a  veiy 
prosperous  community  of  some  12,000  souls,  subsisting  entirely  upon  the  results 
of  a  well-established  system  of  irrigation.  They  cultivate  wheat,  com,  barley, 
cotton,  beans,  peas,  pumpkins,  and  other  vegetables,  are  sure  of  abundant  crops, 
live  in  a  genial  climate,  and  suffer  none  of  the  anxieties  of  nomadic  tribes.  They 
have  no  public  debt  and  pay  no  taxes. 

Near  the  Pima  villages  in  Arizona,  the  former  iuhabitanU  had  irrigating 
canals  diverting  the  waters  of  the  Gila  to  a  vast  plain,  which  is  now  an  aban- 
doned, desolate,  sandy  desert.  In  its  midst  stands  a  lonely  monument  of  a  per- 
ished race  in  the  ruins  of  a  large  adobe  building,  which  may  have  been  used  as 
a  citadel,  a  granary,  or  a  temple.  Five  stories  yet  remain  in  a  tolerable  state  of 
preservation,  but  its  remoteness  from  water  renders  it  difficult  of  access;  and, 
although  its  dim  shadow  may  be  seen  from  the  highway,  looming  up  like  a  giim 
sentinel  of  the  desert,  few  travellers  ever  diverge  from  the  pressing  duties  of  life 
to  visit  this  mysterious  and  melancholy  monument  of  the  past.  The  Piina 
Indians  can  give  no  account  of  this  ruin,  except  the  idle  tradition  that  it  was 
the  "  House  of  Montezuma." 

At  the  junction  of  the  Verde  and  Salinas,  tributaries  of  the  Gila,  there  is  an 
older  and  larger  cdnal,  which  can  be  traced  about  40  miles.  Its  bed  is  25  feet 
wide,  and  its  banks  are  yet  10  feet  high.  In  the  vicinity  are  the  ruins  of  two 
cities,  and  between  them  the  remains  of  an  ancient  fortification,  which,  judging  from 
its  size,  must  have  been  intended  for  a  place  of  refuge  in  time  of  war.  The  Span- 
iards visited  these  interesting  ruins  in  1542,  and  first  made  them  known  to  the 
world  in  the  narrative  of  Father  Marco  de  Niza,  and  in  Castefiada's  account  of 

the  exploration  of  the  Colorado  by  Coranado. 

« 

TEXAS. 

The  Rio  Grande  del  Norte  is  of  no  practical  utility  for  navigation,  but  affords 
an  abundant  supply  of  water  for  the  irrigating  canals  which  tap  its  channel  from 
source  to  mouth.  The  entire  valley  of  the  Rio  Grande,  like  the  Colorado, 
depends  upon  irrigation  for  cultivation.  The  irrigating  canal,  or  acequia,  at  El 
Paso  del  Norte,  is  the  largest.     It  taps  the  river  at  the  falls  of  the  Rio  Grande 
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ear  Halt's  milld,  some  five  miles  above  the  city,  and  sapplics  the  valley  for  a 
istance  of  25  or  30  miles,  producing  sabsistence  for  a  population  of  15,000  souls, 
lie  vineyards  of  El  Paso  are  not  surpassed  in  the  delicious  flavor  of  their 
rapes,  and  the  cereals  are  produced  in  abundance.  On  the  American  side  of 
16  river  irrigating  canals  are  taken  out  at  Dona  Ana,  Las  Cruces,  Franklin, 
sleta^  Socorro,  and  many  other  small  towns  and  settlements. 
In  the  southern  part  of  Texas  irrigation  is  practiced  to  a  considerable  extent, 
id  the  towns  of  San  Antonio  and  New  Braunfels  are  beautified  by  irrigating 
xeamSj  trained  to  run  through  their  streets,  gardens^  and  houses. 

UTAH. 

The  greatest  success  which  irrigation  has  achieved  in  this  country  is  in  the 
^eiritory  of  Utah,  where  the  skilled  and  patient  industry  of  the  Mormons  has 
terally  made  '^  the  desert  to  blossom  as  the  rose." 

In  Great  Salt  Lake  City  the  beautiful  mountain  streams  are  trained  to  run 
long  the  streets,  nourishing  shade-trees,  and  overflowing  gardens  and  fields, 
looming  with  vegetation. 

The  value  of  the  agricultural  production  of  Utah,  by  the  system  of  irrigation, 
J  estimated  at  S4,500,000  for  the  year  1866. 

The  estimated  area  of  tillable  land  is  268,000  acres,  which  at  a  ratio  of  640 
ihabitants  to  the  square  mile  of  irrigated  land,  will  give  support  to  402,000 
ersons  from  the  proceeds  of  agriculture. 

The  amount  of  land  at  present  cultivated  by  irrigation  is  134,000  acres. 

CALIFORNIA. 

In  California  I  found  irrigating  canals  which  had  been  opened  under  the 
upervision  of  the  Jesuit  missionaries  by  the  labor  of  the  natives.  At  every 
Catholic  mission  these  canals  stretch  for  miles  over  land  that  produced  nothing 
mtil  these  vivifying  streams  were  spread  upon  it. 

The  absorbing  occupation  of  gold-seeking  has  temporarily  retarded  the  devel- 
>pment  of  the  agricultural  resources  of  California ;  but  the  time  is  not  far  dis- 
ant  when  the  "  golden  era ''  will  pale  before  a  coixect  system  of  irrigation,  for 
yhich  the  soil,  climate,  and  water  of  that  State  are  admirably  adapted. 

The  science  of  hydraulic  engineering,  which  has  been  stimulated  to  its  highest 
wrfection  in  the  mineral  regions,  will  be  turned  into  the  more  legitimate  and 
lennanent  channels  of  agriculture.  With  the  exhaustion  of  the  gold-placers 
he  diteh  and  flume  will  find  a  richer  '*  placer"  in  the  vineyards  and  fields  of 
ereals  and  vegetables  of  her  prolific  valleys.  The  reservoir  of  water  congealed 
y  nature  in  the  Coast  Range  and  the  Sierra  Nevadas  will  be  trained  to  permeate 
he  parched  valleys  of  the  Sacramento  and  San  Joaquin,  vivifying  the  soil,  and 
nriching  the  husbandman  more  than  it  has  ever  done  the* miner.  ^ 

The  only  safety  for  agriculture  in  California  is  in  the  adoption  of  an  enlarged 
ystem  of  irrigation;  it  is  the  only  insurance  against  famine,  or  a  sudden  drain 
pon  her  golden  treasury  in  some  year  when  the  rain  may  fail.  The  rain-fall 
1  California  is  only  20  inches,  wnile  in  the  Atlantic  States  and  Em'ope  it  is 
lore  than  double  that  amount. 

If  it  is  tme,  as  stated,  that  irrigation  increases  the  production  from  one-fourth 
3  one-third,  besides  the  insurance  of  a  harvest,  then  a  largo  outlay  would  be 
istifiable  in  securing  its  benefits.  The  high  price  of  labor  at  the  present  time 
rould  make  the  cost  of  constructing  irrigating  canals  in  California  greater  than 
1  any  other  country ;  but,  if  water  can  be  afibrded  in  Italy  for  $1  per  acre,  it 
ught  to  be  supplied  in  California  for  $2  50  per  acre.  But  the  immigi-ation  of 
he  Chinese,  those  ancient  masters  of  irrigating  science,  will  soon  cheapen  this 
ind  of  labor,  and  the  despised  Asiatics  will  contribute  more  to  the  prosperity 
f  California,  in  building  up  a  great  system  of  canal  irrigation,  than  they  have 
Iready  done  in  aiding  the  construction  of  the  Pacific  railroad. 
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An  instance  is  stated  which  occurred  near  Stockton,  where  irrigation  applied 
to  gi'ass  land  paid  the  enterprising  proprietors,  in  one  season,  more  than  forty    " 
times  the  cost  of  openinp^  the  canal. 

MEXICO   AND  SOUTH  AMEEICA. 

The  Spaniards,  to  their  astonishment,  found  aqueducts  and  irrigating  canals 
brought  to  gi'cat  perfection  in  Mexico.  The  gardens  of  the  Aztecs  were  the 
agricultural  wonders  of  the  New  World.  The  Spaniards,  already  familiar  with 
tno  system  of  inigation  in  Europe,  extended  it  in  Mexico  in  vast  proportions; 
and  the  masonry  of  aqueducts,  reservoirs,  and  irrigating  canals,  forms  some  of  the 
greatest  monuments  which  they  have  left  as  a  heritage  to  Mexico. 

In  Peru  and  Chili,  aqueducts  and  canals  were  found  by  the  Spanish  con- 
querors crossing  the  lowlands  in  every  direction,  spreading  over  the  country  like 
avast  net-work,  diffusing  fertility  and  beauty  around  them;  whilst  the  very 
sides  of  the  Andes  were  terraced  with  trenches  for  Etching  water  and  conduct- 
ing it,  in  some  instances,  many  leagues  to  a  lower  temperature  and  a  more  fertile 
soil. 

ENGLA2fD. 

In  England  imgation  has  been  mostly  confined  to  meadow  lands,  as  the  moist- 
ure of  the  climat<3  renders  it  unnecessary  for  the  cultivation  of  arable  lands.  It 
is  stated  that  1,292,329  acres  of  meadow  lands,  or  nearly  one-half  of  the  gim 
lands  of  England,  are  irrigated. 

The  beneiicial  results  of  irrigating  meadow  lands  have  demonstrated  a  won- 
derful pecuniary  profit.  An  experiment  in  drainage  and  irrigation  made  by  Lord 
Hatherton  upon  89  acres  of  meadow  lands  in  Staffordsmre  afforded  a  clear 
annual  interest  on  the  outlay  of  37  per  cent.  In  Somersetshire  a  tract  of  30 
acres  was  drained  and  irrigated  for  meadow  land,  causing  an  increase  in  the 
rental  from  2  shillings  to  25  shillings  per  acrc. 

IRRIQATION  FKOM   CITIES. 

In  Edinburgh,  the  drainage- water  from  a  large  portion  of  the  city  spread  on 
meadow  land  caused  an  advance  in  the  rent  from  o£5  to  <£30  per  acre.  The 
^ass  was  sometimes  ciit  seven  times  in  a  season.  The  saving  to  the  city  of 
Edinburgh  from  the  drainage- water  thus  economized  is  estimated  at  <£  45,000 
sterling  per  annum 

The  drainage  from  London  is  no  longer  allowed  to  pollute  the  Thames,  and 
wash  away  into  the  sea.  Immense  hydraulic  engines  may  be  seen  on  the  river, 
softie  ten  miles  below  London  bridge,  pumping  up  the  sewage  of  the  great 
metropolis  to  be  spread  upon  the  lands  of  the  surrounding  conntry,  enriching  a 
district  heretofore  unproductive. 

In  approaching  Paris  your  olfactory  organs  will  apprise  you  that  the  ordure 
of  the  gay  capital  no  longer  follows  the  Seine  to  the  sea,  but  is  utilized  and 
spread  upon  the  vegetable  gardens  which  are  to  regale  your  appetite  in  the  bril- 
liant cafds  of  the  epicurean  city.  Irrigation  with  liquid  manure,  by  hose  and 
pipe,  is  practiced  extensively  in  France. 

Next  to  the  introduction  of  fresh  water  into  a  city,  the  disposition  of  its  waste 
and  sewage,  in  respect  to  the  sanitary  condition  of  its  population,  and  the  enrich- 
ment of  soil  in  its  vicinity,  is  most  important. 

It  is  estimated  that  in  a  city  of  100,000  inhabitants  there  is  produced  of  human 
manure  24,440  tons  per  year,  a  quantity  sufficient  to  fertilize  50,000  acres  of 
land;  and  if  convoyed  to  the  eoil  by  irrigation,  would  be  worth  at  least  $60,000 
per  annum. 
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The  difference  in  cost  of  enriching  soil  in  England  is  cstiinatcd  as  follows: 

£  g.  d. 

With  sewage  water,  per  acre 0  12  0 

With  guano,  per  acre 1  0  0 

With  farm-yard  manure,  per  acre 3  0  0 

SPAI2I. 

Spain,  at  this  day,  employs  inrigation  to  so  great  an  extent  that  few  crops  aro 
raised  without  it.  One  of  the  greatest  specimens  of  hydraulic  architecture  is  the 
dam  and  canal  made  by  the  Moors  for  leading  the  waters  of  the  Guadalquivir 
into  their  beautiful  capital  of  Granada.  The  dam  was  constructed  between 
two  steep  mountains,  for  the  purpose  of  collecting  a  reservoir  of  water.  It  is 
156  feet  high,  70  feet  thick,  and  273  feet  long.  The  waters  after  irrigating  the 
vmeyards  of  Alicante,  were  conducted  through  the  streets  of  Granada,  and  con- 
tributed to  the  wealth,  beauty,  and  luxury  of  that  gorgeous  capital,  in  fountains, 
baths,  fruits,  and  flowers. 

One  of  the  largest  enterprises  for  opening  an  irrigating  canal  in  Spain  has 
recently  been  undertaken  by  Mr.  James  Eldredge,  an  American,  who  became 
familiar  with  the  system  in  California.  It  is  a  concession  from  the  Spanish  gov- 
ernment, and  embraces  the  ri^ht  to  purchase,  at  a  nominal  cost,  the  body  of  bind 
which  the  canal  is  intended  to  reclaim  from  sterility.  The  location  of  this 
^terprise  is  about  sixty  miles  south  of  Madrid,  and  will  involve  an  outlay  of 
about  $5,000,000.    Success  to  the  American  irrigator  in  Spain ! 

ITALY. 

Italy  may  be  styled  the  classic  land  of  irrigation.  There  the  practice  of 
Iijdiaalic  engineering  is  taught  as  a  science,  and  rises  to  the  dignity  of  a  pro- 
fession. The  principal  university  where  this  science  is  taught  is  at  Turin,  in 
the  vicinity  of  which  city  an  extensive  system  of  irrigation  gives  ample  oppor- 
Wty  for  practical  education.  In  the  reign  of  Theodoric  I,  a  hydraulic  engineer 
was  brought  from  Africa  to  teach  the  manner  of  obtaining  and  regulating  sup- 
plies of  water  from  rivers. 

The  Romans  gave  preference  to  the  irrigation  of  meadows,  and  Gato,  the  oldest 
Boman  rustic  writer,  expressed  his  opinion  that  the  way  to  become  rich  quickly 
^M  "by  grazing  cattle  well."  They  cured  hay  twice  a  year,  and  cut  it  for 
forage  four  times. 

The  modem  Italians  have  devoted  their  energies  more  to  the  irrigation  of 
^ble  lands,  and  have  by  far  the  most  perfect  system  of  irrigation  in  Europe. 
The  great  canal  of  the  Ticino,  in  Lombardy,  was  constructed  in  the  12th  cen- 
^ly,  and  has  for  more  than  600  years  carried  a  volume  of  water  equal  to  1,800 
CQbic  feet  per  second.  This  great  mass  of  water  has  been  spread  over  the  sur- 
&ce  of  the  country  through  a  thousand  channels,  stimulating  the  productiveness 
of  the  soil  to  such  an  extent  as  to  make  the  country  through  which  it  passes 
one  of  the  richest  and  most  densely  populated  which  the  world  has  ever  seen. 

In  PiedmoHt  the  irrigated  region  covers  1,500,000  acres,  with  a  network  of 
1,200  miles  of  canal.  The  water-courses  are  fed  from  the  melting  snows  of  the 
Alps,  and  swell  to  their  greatest  volume  in  the  hot,  dry  season,  when  the  lands 
are  most  thirsty.  The  construction  of  these  canals  has  engaged  the  attention 
of  every  government  in  Italy,  including  that  of  the  Great  Napoleon. 

The  charge  for  water  is  a  state  revenue,  and  yields  an  average  of  one  dollar 
per  acre  for  irrigating  lands. 

EGYPT. 

Egypt,  the  ancient  nursery  of  the  arts,  was  also  the  mother  of  irrigation. 
Histoiy  gives  no  more  satisfactory  account  of  its  first  introduction  than  of  the 
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buildiDg  of  the  pyramids,  but  it  is  stated  that  Sesostris  greatly  incteased  the 
number  of  canals,  which  must  carry  their  oririn  back  to  a  period  of  great 
antiquity,  as  he  lived  about  16  centuries  before  tno  Christian  era. 

We  need  only  refer  to  sacred  history  to  prove  the  advantages  of  a  well-estab- 
lished system  of  irrigation.  The  Egyptian  granaries,  insured  by  irrigation, 
were  overflowing  with  com  when  their  neighbors  w*ere  famishing  for  bread. 
Their  great  public  works  stand  as  eternal  proofs  of  their  agricultural  abundance. 
The  fertilizing  effects  of  the  waters  of  the  Nile,  after  its  overflow,  could  not  fail 
to  teach  a  simple  lesson  to  the  Egyptians,  who  had  only  to  imitate  nature  to 
secure  the  fertility  of  the  soil  lying  beyond  the  reach  of  these  inundations. 

The  remains  of  canals  sxs  capacious  as  the  beds  of  rivers  may  be  seen  in  that 
sand-desolated  country,  showing  the  gigantic  efforts  which  have  been  made  by 
its  inhabitants  to  irrigate  that  portion  of  their  country,  upon  which  a  drop  of 
rain  never  falls  to  re&esh  its  languishing  vegetation. 

The  famine  in  British  India  induced  the  government  to  undertake  the  con- 
struction of  a  system  of  irrigating  canals.    The  great  Ganges  canaJ,  the  prixi' 
cipal  of  these  works,  is  nearly  1,000  miles  long,  (including  its  branches,)  and 
takes  from  the  sacred  river  8,000  cubic  feet  of  water  per  second.    This  enters 
prise  has  received  an  ample  reward  in  the  civilization  of  the  people,  the  improve- 
ment of  their  sanitary  condition,  and  the  immensely  increased  revenues  of  the 
.  government  from  land  and  water  rents.     The  canal  and  its  branches  form  an 
internal  network  of  water-carriage  for  the  production,  stimulated  by  the  enlight- 
ened enterprise  which  has  brought  11,102,048  acres  of  waste  and  malarious  land 
under  subjugation  and  cultivation. 

The  cost  of  opening  the  canal  is  estimated  at  c€  1,500,000,  and  the  pecmiiaiy 
returns,  after  deducting  expenses,  yield  a  net  revenue  fi:om  the  investment,  of 
23j  per  cent,  annually. 

Irrigating  canals,  in  addition  to  the  practical  utility  of  insuring  abundant 
harvests,  contribute  to  the  ornamentation  of  a  country  by  watering  rows  of 
shade  and  fruit  trees.  In  India  the  law  directs  that  "on  both  sides  of  the  canal 
trees  of  every  description,  both  for  shade  and  blossom,  be  planted,  so  as  to  make 
it  like  the  canal  under  the  trees  in  Paradise,  that  the  sweet  flavor  of  rare  firuits 
may  reach  the  mouth  of  every  one,  and  that  from  these  luxuries  a  voice  may 
go  forth  to  travellers,  calling  them  to  rest  in  the  cities  where  their  every  want 
will  be  supplied." 

The  water  of  the  great  Delhi  canal,  caiTied  over  the  low  country  in  an  aque- 
duct of  masonry,  after  passing  a  cut  in  the  mountains  60  feet  deep,  flowed 
through  the  city,  distributing  itself  in  minor  streams,  supplying  gardens,  foun- 
tains, and  mansions — filling  the  marble  baths,  and  watering  rich  jfruits  and 
flowers. 

CHINA. 

We  cannot  afford  to  despise  the  teachings  of  the  Chinese,  a  people  who  were 
far  in  advance  of  Europe  in  the  invention  of  printing,  of  gunpowder,  of  the 
mariner's  compass,  and  of  vessels  adapted  to  navigation.  We  may  learn  a  lesson 
in  agriculture  from  the  patient  and  industrious  laborers  in  this  most  primitive 
and  important  occupation  of  man;  who  have  made  a  network  of  irrigating 
canals  through  their  extensive  and  populous  empire,  for  s.timulating  the  soil,  and 
bearing  their  productions  to  market.  The  Grand  canal  from  Pekin  to  Canton 
is  nearly  a  thousand  miles  in  length,  and  bears  a  vast  commerce  upon  its  bosom, 
and  this  Is  only  one  in  a  thousand  of  the  arteries  of  this  interesting  and  prohfic 
empire. 
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JAPAK. 

Japan  has  been  sealed  to  the  outside  world  for  so  long  a  time  that  very  little 
knowledge  of  her  agricultural  improvements  has  gone  abroad.  Professor  Blake, 
of  Califomia,  who  was  employed  by  the  Japanese  government  some  years  ago 
to  make  a  sdcntifio  investigation  of  her  mineral  resources,  informs  me  that  the 
art  of  irrigation  has  been  brought  to  great  perfection  by  the  Japanese.  It  is^  in 
general,  a  hilly  country,  and  water  is  taken  out  of  the  mvines  and  spread  upon 
the  hillsides  in  all  directions.  The  numberless  little  ravines  which,  by  their 
narroT^ness  and  steepness,  are  imsuited  to  cultivation  are  brought  into  luxuriance 
by  means  of  dams  built  across  from  one  side  to  the  other.  The  space  thus 
enclosed  is  filled  witji  deep,  fine  soil,  and  a  series  of  terraces  is  formed,  one  above 
another,  and  over  them  the  drainage  of  the  ravine  can  be  spread  at  will  j  the 
water  from  one  terrace  being  allowed  to  escape  to  the  next,  and  so  on  to  the  low 
lands.  These  little  patches  of  land  are  said  to  be  the  most  fertile  and  pro- 
doctive  iu  Japan. 

rRRIGATION  SEDIMENT. 

When  we  consider  the  amount  of  fertilizing  sediment  carried  to  the  sea  by 
the  great  rivers,  it  will  be  well  to  adopt  some  method  to  arrest  the  waste  and  dis- 
tribute it  upon  the  land. 

The  quantity  of  alluvial  soil  swept  into  the  sea  by  the  waters  of  the  Ganges 
is  a  200th  part  oi  its  whole  volume,  or  2,509,050,000  solid  feet  per  hour.  The 
Nile  deposits  the  120th  part  of  its  whole  volume,  or  14,784,000  solid  feet  per 
hour.  The  Mississippi  ilcposits  8,000,000  solid  feet  of  sediment  per  hour,  con- 
taining the  richest  fertilizing  properties,  and  the  smaller  streams  deposit  in 
proportion  to  the  alluvial  bottoms  which  they  drain.  What  a  wealth  of  fertili- 
zation is  here  washed  away,  especially  when  they  also  carry  away  the  sewage 
of  laige  cities !     Verily,  wo  are  an  improvident  people. 

/ 

INSURAlfCE   OF  IKRIGATION. 

In  addition  to  the  certainty  of  returns,  the  actual  produce  of  irrigated  lands 
exceeds  that  of  unirrigated  lands  by  one-fourth  to  one-third  of  a  crop.  In  a 
genial  climate  the  harvest  is  placed  beyond  the  influence  of  seasons.  A  crop  of 
com  in  the  spring  and  of  cereals  in  the  autumn  is  the  usual  rotation  in  America. 

Irrigated  land  never  becomes  impoverished,  but  is  continually  enriched  by  the 
perpetual  deposition  of  sediment.  The  question  of  health  and  morality  has 
been  satisfactorily  demonstrated  by  the  improvement  and  reclamation  of  the 
jungles  of  India,  where  vast  populations  have  been  brought  from  a  condition  of 
wretchedness,  famine,  and  insubordination  into  a  state  of  health,  contentment, 
and  prosperity,  by  the  abundant  crops  secured  by  iirigation. 

In  Italy,  where  tables  are  kept,  the  ratio  of  increase  of  population  in  irrigated 
districts  is  50  per  cent,  greater  than  in  unirrigated  districts.  The  fecundity  of  the 
Chinese  may  "be  attributed  to  their  abundant  supply  of  water. 

The  population  of  irrigated  disti'icts  is  estimated  as  follows  per  square  mile : 

In  Piedmont 270  per  square  mile. 

In  Lombardy 391      "  " 

In  India 576      "  " 

IRRIGATION   LAWS. 

In  countries  where  irrigating  canals  are  constructed  by  the  state,  the  tolls  on 
water  are  collected  as  a  reveniA?,  and  as  these  enterprises  are  generally  under- 
taken for  the  common  good  of  a  community,  they  must,  of  necessity,  be  done 
by  the  state,  or  under  state  authority  by  associated  capital  and  labor,  in  the  form 
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of  corporations.     The  laws  regulating  inrigation  are  well  defined  in  Italy  anck^ 
Spain,  and  the  laws  of  the  latter  country  have  been  generally  extended  to  Span^ — 
ish  America,  and  are  usually  adopted  in  that  part  of  our  domain  acquired  firoin^ 
Mexico. 

In  pueblos,  or  communities  where  irrigating  canals  exist,  a  judge  of  the  wate  ^: 
is  elected  by  the  community.     He  has  jurisdiction  in  all  disputes  relating  to  th  ^^ 
gathering  and  distribution  of  the  water  through  irrigating  canals.     Each  pro_ 
prietor  is  allotted  a  supply  of  water  proportioned  to  the  labor  and  capital  corx- 
tributed  to  its  introduction,  or  the  amount  of  land  ho  has  in  cultivation.    HTe 
must  punctually  take  his  turn  when  it  comes,  whether  it  be  in  the  day  or  the 
night,  as  the  w'ater  is  flowing  all  the  time  and  cannot  be  allow^ed  to  run  to  waste. 

In  India  it  is  estimated  that  one  cubic  foot  per  second  will  irrigate  180  acres 
of  land. 

TEANSPORTATION    BY    CANAL. 

To  construct  a  canal  for  commercial  purposes  where  a  railway  ia  available  is 
to  fall  behind,  not  to  keep  pace  with,  the  spirit  of  the  times ;  but  it  is  equally 
true  that  imgating  canals  will  prove  great  auxiliaries  to  railroads,  by  furnishing 
products  for  transportation,  and  that  navigable  canals  will  gather  the  produce 
economically  at  convenient  depots  for  railway  transportation. 

CAPITAL  FOR  IRRIGATi:^G  CANALS. 

The  capital  necessary  to  construct  irrigating  canals  can  easily  be  obtained  by 
conceding  to  corporations  alternate  sections  of  land  along  their  course,  and  the 
collection  of  water  rents  will  insure  a  handsome  income  upon  the  investment 

The  same  liberal  policy  which  has  stimulated  the  building  of  railroads  in  our 
western  country  may,  with  equal  propriety  and  benefit,  be  extended  to  the  irri- 
gating canals,  and  the  reclamation  of  sterile  lands.  Jt  is  accounted  a  worthy 
and  beneficent  undertaking  "  to  make  two  blades  of  grass  grow  where  only  one 
grew  before." 

In  the  census  of  1860  the  area  of  improved  land  in  the  United  States  is  set 
down  at  163,110,720  acres,  and  the  unimproved  land  at  244,101,818  acres,  or, 
in  other  words,  for  every  two  acres  of  improved  lands,  we  have  three  acres  of 
unimproved  lands. 

The  Rocky  mountains  contain  an  abundant  supply  of  water  for  irrigating  the 
plains  at  their  base,  and  the  opening  of  irrigating  canals  on  our  western  puuns 
Mdll  inaugurate  a  new  era  of  agricultural  prosperity  in  a  region  which  has  hith- 
erto only  furnished  gi*ass  for  the  buffalo  and  hunting  grounds  for  the  Indian. 

CHINA. 

It  is  my  intention  in  accompanying  the  embassy  of  the  United  States,  at  the 
nead  of  which  is  Hon.  J.  Ross  Browne,  the  recently  appointed  minister  to  China, 
to  examine  that  vast  and  comprehensive  net-work  of  irrigating  canals  and  water- 
works which  contribute  so  much  to  the  riches  and  convenience  of  apeople  who  pla(^ 
agriculture  among  the  most  honorable  occupations  of  mankind.  If  the  investi- 
gation of  this  subject  meets  the  approbation  of  your  Department,  and  I  am  hon- 
ored with  a  commission  for  the  puipose,  it  will  be  a  pleasant  duty  to  unfold  to 
my  countrymen  a  system  which  supports  one-third  of  the  population  of  the  earth. 
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VALUE  OF  BIRDS  ON  THE  FARM. 


By  Edward  A.  Samuels,  Boston,  Massachusetts. 


That  oar  birds,  as  a  class,  aro  eminently  beneficial  on  the  farm  is  now  veiy 
generally  acknowledged.  In  some  localities  wholesome  laws  have  been  enacted 
and  local  efforts  have  been  made  for  their  encouragement  and  protection ;  bat 
the  old  prejadice  against  many  species,  because  a  few  have  been  detected  in 
misdemeanors,  is  still  too  generally  prevalent,  and  every  effort  should  be  made 
by  writers  and  students  in  natural  history  to  eradicate  it. 

I  have  said  that  this  prejudice  has  been  caused  by  the  misdemeanors,  real  or 
bncied,  of  a  few  species.  It  is  of  these  few  species,  and  their  nearly  allied  rela- 
tives, that  I  propose  to  speak  in  the  present  paper.  None  of  our  birds  have 
caused  greater  controversy  among  horticulturists  and  farmers  throughout  the 
country  than  the  common  robin,  and  agricultural  papers  have  contamed  long 
articles  relative  to  its  destructive  or  beneficial  qualities,  and  the  light  that  has 
been,  or  should  have  been,  shed  on  its  habits  is  great.  But,  unfortunately,  little 
is  practically  known  of  the  bird  save  that  it  eats  cherries  and  other  small  fruits, 
and  that  it  is  a  nuisance  generally.  I  have  had  a  fair  opportunity  during  the 
past  ten  years  of  discovering  what  its  relative  good  and  bad  qualities  are,  and 
fom  my  own  observations,  and  those  of  others — careful  students  and  good 
observers — I  have  arrived  at  the  conclusion  that  the  robin  as  a  species  is  vastly 
more  beneficial  than  injurious  on  the  farm,  taking  into  consideration  all  the  inter- 
ests of  rural  economy. 

I  will  at  the  outset  frankly  acknowledge  that  to  small  fruit  growers  the  bird 
is  very  often  a  pest ;  that  it  has  a  love  for  ripe  cherries  and  berries,  and  that  it 
often  takes  more  than  a  fair  share  to  itself;  but,  admitting  this  injury,  which 
occurs  during  a  short  season  of  the  year  only,  what  is  the  amount  of  harm  done 
in  comparison  with  the  benefits  the  bird  renders  to  the  farm  through  the  remain- 
der of  the  year  t  My  observations  regarding  the  food  of  the  robin  have  been 
inade  both  by  watching  the  bird  in  various  seasons  of  different  years  and  by 
examining  the  contents  of  stomachs  of  dead  specimens  killed  in  a  variety  of 
localities  and  seasons.  I  have  also  been  assisted  by  students  in  different  parts 
of  the  country,  who  have  sent  me  many  specimens,  and  have  examined  others, 
making  full  memoranda  of  the  contents  of  the  stomachs  of  the  birds.* 

Beginning  with  January  and  continuing  through  February,  I  find  th(it  in  a 
few  specimens  which  were  killed  in  the  middle,  western,  and  New  England 
States,  the  contents  of  the  stomach  consisted  in  nearly  the  following  proportion : 
Of  barberries,  2  ;  seeds,  3 ;  insects,  3  ;  a  few  larvse,  3 ;  cedar  benies,  4 ;  or;  in 
other  words,  mention  is  made  of  barberries  twice  where  insects  are  spoken  of 
three  times,  larvae  twice,  cedar  berries  four  times,  &c.  We  can  see  that  during 
these  two  months  the  food  must  necessarily  have  been  meagre ;  and  although  a 
few  insects  were  obtained,  the  greater  pait  of  the  diet  consisted  of  seeds  and  wild 
berrfes,  which  were  of  little  value  to  the  agriculturist  ]  allowing  reasonable  margin, 
and  supposing  that  a  portion  of  the  insects  were  beneficial,  we  may  conclude 

*  Special  acknoTivledgments  are  due  for  specimens  and  memoranda  to  D.  D.  Hughes, 
Marshall,  Mich.;  E.  R.  Mayoard,  Newtonville,  Mass. ;  E.  £.  Perry,  Volusia,  Florida;  L.  E. 
Ricksecker,  D.  Sampson,  and  H.  A.  Purdee.  In  presentiDg  memoranda  of  tbo  tood  of  the 
robin  it  will  be  most  convenient,  perhaps,  to  arrange  them  hy  months. 
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that  tbrongli  Januaiy  and  February  the  robin  is,  in  consequence  of  the  variety 
^f  its  food,  proportionately  beneficial  four  units,  (bein/j  four-fifths  of  its  insect  food,) 
while  it  is  injurious  one  unit,  (the  amount  of  beneficial  insects  it  possibly  destroys,) 
and  neutral  nine  units  j  or,  in  other  words,  during  the  59  days  in  these  two  months 
it  is  beneficial  five-fourteenths  of  the  time,  or  about  21  days ;  injurious  abotit 
4J  days,  and  neutral  the  remainder  of  the  time.  During  March  a  larger  number 
of  birds  were  examined,  and  the  following  memoranda  made  of  their  food  in  about 
the  stated  propoilions :  Small  insects  and  spiders,  5  parts,  (or  mentioned  five 
times  J )  barbeiTics  and  partridge  berries,  4;  seeds,  5;  larvae,  (some  canker 
worms  and  grubs,)  4;  earth-worms,  2;  with  other  substances,  such  as  pieces  of 
grass,  pebbles  and  leaves.  We  can,  therefore,  from  the  above,  safely  conclude 
fliat  in  March  the  robin  is  beneficial  by  destroying  insects  and  larvae,  eight 
units ;  injurious,  (by  destroying  beneficial  insects,)  one  unit ;  and  neutral  eleven 
units— or,  beneficial  eight-twentieths  of  the  time,  or  about  12J  days;  injurious 
IJ  days,  and  neutral  the  remainder  of  the  month.  In  April  I  find  in  various 
memoranda  from  different  sections  that  in  almost  all  cases  the  food  consists 
of  earth-worms,  3  parts ;  larvae,  2 ;  caterpillars,  2 ;  insects,  3  j  barberries  and 
seeds,  3.  Taking  the  larvae  and  insects  at  six  tmits,  allowing  one  unit  for  the 
probable  proportion  of  beneficial  insects  destroyed,  and  placing  the  eorth-wonns, 
berries  and  seeds  in  the  list  of  neutrals,  six  units,  we  find  that  during  April 
the  bu'd  is  beneficial  six-thirteenths  of  the  time,  or  about  14  days,  injurious 
2i  days,  and  neutral  the  remainder  of  the  time. 

In  May,  also,  the  robin  subsists  on  earth-worms,  laivxe,  and  insects ;  and  I 
cannot  find  that  its  food  then  differs  essentially  from  that  in  April,  and  we  will 
consider  it  to  bo  beneficial  14  days,  injurious  2  J  days,  and  neutral  the  remainder 
of  the  month. 

In  June  the  bird  is  eminently  beneficial.  It  is  during  this  month  that  the 
young  birds  are  reared,  which  require  to  be  fed  entirely  upon  animal  food,  such 
as  soft  larvae  and  worms,  and  the  parents  are  busy  from  "  early  dawn  till  dewy 
eve"  in  securing  for  their  family  a  liberal  diet.  It  will  be  remembered  that  the 
warmth  of  the  sun  has  now  become  so  great  that  earth-worms  are  driven  below 
the  surface  of  the  ground  for  proper  moisture,  and  are,  consequently,  beyond  the 
reach  of  tho  robin.  Cut- worms  and  other  terrestrial  larvae  furnish  the  principal 
supply,  and  the  number  destroyed  by  a  single  pair  of  robins  during  this  month 
is  immense.     I  have  had  several  opportunities  for  noticing  this  fact. 

Near  the  house  in  which  I  was  residing,  a  pair  of  these  birds  had  nested  in  an 
elm  tree,  and  paid  frequent  visits  to  the  lawn  near  by.  They  hunted  their  food 
in  the  manner  peculiar  to  the  species,  hopping  a  few  steps,  then  pausing  to  scan 
the  ground,  and  discover  the  lurking  places  of  the  grabs,  their  food.  The  instinct 
with  which  they  ascertained  the  presence  of  the  larvaj  was  wonderful,  and  I 
never  could  detect  tho  signs  that  guided  them.  In  the  midst  of  their  hop  or 
run  they  would  stop  instantly,  or  turn  abruptly  from  their  course,  and,  with  a 
quick  series  of  pecks  or  diggings  with  the  beak,  the  dirt  and  grass  was  removed, 
and  tho  wonii  seized  and  borne  away  to  the  young  birds.  On  no  occasion  have 
I  seen  the  robin  remove  the  earth  from  its  prey  by  scratching  with  its  feet, 
although  it  often  digs  down  to  the  depth  of  perhaps  an  inch  with  its  beak.  The 
pair  alluded  to  above  destroyed,  by  actual  count,  24  and  27  grubs  (cut- worms) 
in  the  lapse  of  an  hour,  and,  on  another  occasion,  26  and  30  of  the  vermin  in 
the  same  period.  All  these  insects  were  fed  to  the  young  birds,  and  nothing  else, 
the  season  being  very  dry,  and  earth-worms  hard  to  obtain.  On  anpthcr 
occasion  I  watched  a  pair  of  these  birds,  and  saw  them  in  an  hour's  time  bring 
to  their  fiunily  of  four  young  over  40  cut- worms  and  smooth  caterpillars,  and,  I 
think,  a  few,  very  few,  earth-worms.  Tho  young  were  not  half  grown,  but  the 
parents  were  constantly  employed  in  furnishing  them  with  food.  These  facts 
may  seem  improbable,  and  I  confess  that  I  would,  if  not  familiar  with  the  habits 
of  our  birds,  be  almost  inclined  to  doubt  that  the  young  birds  have  snob  tre- 
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mendons  powers  of  digestion.  But  it  must  be  remembered  that  the  caterpillars 
and  other  larvae  are  composed  almost  entirely  of  juices,  and  their  digestion  is 
comparatively  a  matter  of  little  difficulty.  Professor  Treadwell,  of  Cambridge, 
Ma^achusetts,  in  an  exceedingly  interesting  experiment  in  the  rearing  of  two 
young  robins,  corroborates  my  o^vn  experience  most  fully.  A  brief  account  of 
his  observations  \vill  not  be  without  value  hero.  When  caught  the  two  birds 
were  quite  young,  their  tail  feathers  being  less  than  an  inch  in  length,  and  the 
weight  of  each  about  25  pennyweights,  less  than  half  the  weight  of  the  full 
grown  birds.  Both  were  plump  and  vigorous,  and  had  evidently  been  recently 
turned  out  of  the  nest.  He  began  feeding  them  with  earth-worms,  giving  three 
to  each  bird  the  first  night.  The  second  day  he  gave  them  ten  worms  each, 
which  they  ate  ravenously.  Thinking  this  beyond  what  their  parents  could 
naturally  supply  them  with,  he  limited  them  to  this  allowance.  On  the  third 
day  be  gave  them  eight  worms  each  in  the  forenoon,  but  in  the  afternoon  he 
found  one  becoming  feeble,  and  it  soon  lost  its  strength,  refused  food,  and  died. 
On  opening  it  he  found  the  crop,  gizzard,  and  intestines  entirely  empty,  and  con- 
cluded, therefore,  that  it  died  from  want  of  sufficient  food,  the  eflPect  of  hunger 
being  increased,  perhaps,  by  the  cold,  as  the  thermometer  was  about  60**. 

The  other  bird,  still  vigorous,  he  put  in  a  warmer  place  and  increased  its  food, 
giving  it  the  third  day  15  worms,  on  the  fourth  24,  on  the  fifth  25,  on  the 
sixth  30,  and  on  the  seventh  31  worms.  They  seemed  insufficient,  and  the  bird 
appeared  to  be  losing  plumpness  and  weight.  He  now  began  to  weigh  both  the 
bird  and  its  food.  On  the  15th  day  he  tried  a  small  quantity  of  raw  meat,  and, 
finding  it  readily  eaten,  increased  it  gradually,  to  the  exclusion  of  worms.  With 
it  the  bird  ate  a  large  quantity  of  earth  and  gravel,  and  drank  freely  after 
eating.  By  the  table  it  appears  that,  though  the  food  was  increased  to  40  worms, 
weighing  20  pennyweights,  on  the  lltli  day,  the  weight  of  the  bird  rather  fell 
off,  and  it  was  not  until  the  14th  day,  when  ho  ate  68  worms,  or  34  penny- 
weights, that  he  began  to  increase.  On  this  day  the  weight  of  the  bird  was 
24  penny  weights ;  he  therefore  ate  41  per  cent,  more  than  his  own  weight  in 
12  hours,  weighing  after  it  29  pennyweights,  or  15  per  cent,  less  than  the  food 
he  had  eaten  in  that  time.  The  length  of  these  worms,  if  laid  end  to  end,  would 
be  about  14  feet,  or  ten  times  the  length  of  the  intestines.  The  question  imme- 
diately presents  itself,  how  is  this  immense  amount  of  food  required  by  the  young 
hirds  supplied?  Solely  and  entirely  by  the  continued  labor  of  the  parents. 
Suppose  a  pair  of  old  robins  with  the  usual  number  of  four  young  ones ;  these 
would  require,  according  to  the  consumption  of  this  bird,  250  worms,  or  their 
equivalent  in  insect  or  other  food,  daily.  Suppose  the  parents  to  work  ten  hours, 
or  600  minutes,  to  procure  this  supply.  This  would  be  a  worm  to  every  2| 
minutes ;  or  each  parent  must  procure  a  worm  or  its  equivalent  in  less  than  five 
minutes  during  ten  hours,  in  addition  to  the  food  required  for  its  own  support. 
After  the  thirty-second  day  the  bird  had  obtained  its  full  size.  Its  food  had  been 
weighed  daily,  and  averaged  15  pennyweights,  two  or  three  earth-worms,  and  a 
snuul  quantity  of  bread  each  day,  the  whole  being  equal  to  18  pennyweights  of 
meat,  or  36  pennyweights  of  earth- woitos. 

We  have  seen  that  during  the  month  of  June  the  robin  with  its  family  subsists 
almost  entirely  upon  insect  food,  which  consists  of  larvce  and  other  soft  grubs,  but 
very  few  hard-shelled  insects,  such  as  beetles,  &;c.,  being  killed,  and  but  few 
seeds  and  berries  being  available.  We  can  safely  conclude,  then,  that  the  robin 
is  beneficial  eight-tenths  of  the  time,  or  24  days;  injurious,  3  days. 

In  July  the  bird  is  most  injurious.  It  is  now  that  cherries  and  other  small 
fruits  are  ripe,  and  the  young  birds  are  out  of  their  nests,  subsisting  largely  upon 
these,  but  also  eating  some  insects.  I  find  that  in  all  localities  the  following 
memoranda  are  given  of  the  bird's  food :  cherries,  4 ;  worms,  2 ;  berries,  2  j 
that  is,  these  articles  of  diet  are  mentioned  in  this  proportion  and  progression ; 
from  which  we  see  that  the  old  birds,  and  young  just  out  of  the  nest,  feed  largely 
upon  small  fruits 
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But  it  must  be  borne  in  mind  tliat  a  second  brood  is  most  genemlly  rcarod 
during;.thi8  month,  when,  of  com'so,  the  parents  are  as  bcnciicialas  dunn^Junc, 
the  young  being,  of  necessity,  fed  upon  insect  foo<l. 

The  parents,  then,  are  beneficial  to  the  extent  of  their  destroying  injiuions 
insects  for  their  second  family,  and  the  first  family  of  young  are  injurious  to  tlie 
extent  of  subsisting  almost  entirely  upon  small  fruits.  It  is  well  known  that 
young  birds  when  growing  require  a  greater  amount  of  food  than  those  which 
have  left  the  nest,  and  we  may  safely  assume  that  the  amount  of  injury  done  by 
the  first  family  is  fully  balanced  by  the  benefit  rendered  by  the  parents  in  reariDg 
the  second  brood,  so  that  if  we  accept  the  preceding  memoranda  for  July,  we 
shall  at  least  be  on  the  safe  side,  and  be  fair  to  the  buds.  We  will,  therefore, 
consider,  for  the  sake  of  allowing  a  margin,  that  during  July  the  robin  is  bene- 
ficial 3  units  in  10,  injurious  6  units,  and  neutral  1  unit ;  oris  beneficial  during  the 
month  9  days,  injurious  18  days,  and  neutral  4  days.  It  is,  of  course,  hardly 
fiair  to  put  the  amount  of  injury  as  being  actual,  for  who  among  our  fruit-groweri 
is  so  mean  as  to  deny  the  robin  any  of  his  fruit,  notwithstanding  the  bird  labors 
for  him  so  earnestly  through  the  greater  portion  of  the  year.  I  have  often  asked 
fanners  who  had  large  cherry  orchards  if  the  robin  troubled  them  much.  Their 
reply  was  that  the  birds  generally  took  a  large  share,  but  if  they  didn't  get  it 
the  firuit  would  rot  on  the  trees.  I  remember  last  year  of  passing  through  a 
country  in  which,  a  very  large  crop  of  cherries  being  upon  the  trees,  of  course 
the  robins  were  busy,  but  I  noticed  that  for  one  robin  in  the  trees  there  were  two 
on  a  newly. ploughed  piece  of  ground.  I  stopped  and  asked  the  fanner  upon 
whose  land  the  trees  stood  if  ho  had  noticed  that  the  robins  were  very  trouble- 
some. He  replied  that  while  his  cherries  were  ripe,  and  the  surface  of  the  ground 
was  dry,  the  robins  fed  upon  the  fruit.  "  But/'  said  he,  "  I  beffan  to  break  up 
this  piece  of  greensward  yesterday,  and  it  seems  to  me  that  all  the  robins  in  the 
country  are  flocking  on  it."  "  Do  you  think  they  prefer  the  worms  and  insects 
to  the  cherries  f  I  inquired.  "  Certainly,''  he  replied,  ^*  and,  if  they  didn't,  I 
should  not  care,  for  I  can't  afibrd  to  take  my  hands  o£f  of  haying  and  hoemg  for 
the  sake  of  marketing  a  few  cherries.  I  t^ke  what  I  want  and  give  my  neigh- 
bors and  the  birds .  the  same  privilege ;  but  I  notice  that  half  the  crop  will  rot 
on  the  trees."  It  seems  to  me  that  the  whole  truth  of  the  matter  is,  that  when 
insect  food  is  unavailable,  the  robins  and  olher  thrushes  have,  from  necessity,  to 
depend  upon  the  small  fruits  for  subsistence. 

During  August  the  robin  feeds  upon  small  fruits,  and  principally  upon  insects, 
larvse,  worms,  and  spiders.  My  notes  show  about  the  following  proportions: 
insects,  3  parts ;  berries,  4 ;  larvse,  1 ;  spiders,  1  ]  seeds,  1 ;  showing  that  it  is 
benefieial  about  four-tenths,  or  about  12  days ;  injurious  perhaps  three-tenths,  or 
9  days ;  and  neutral  10  days.  In  September  and  October  wild  cherries  and 
other  wild  fruits  and  seeds  furnish  a  large  share  of  the  subsistence  of  the  bird; 
but  grasshoppers  and  other  insects  are  eaten  in  large  numbers. 

In  a  considerable  number  of  specimens,  the  following  memoranda  are  made : 
"  September  4,  grasshoppers;"  "  September  10,  small  insects  and  worms ;"  '*  Sep- 
tember 16,  large  green  worms,  small  insects,  and  a  few  seeds;"  '*  September  16. 
large  insects  and  a  few  stones  of  small  fruits;"  "  September  25,  whortleberries;" 
'*  October  23,  stones  and  small  insects ;"  "  October  25,  worms,  spiders,  and  small 
beetles ;"  "  October  28,  insects  and  worms."  From  these  notes  we  gather  that 
the  robin,  during  September  and  October,  is,  by  feeding  principally  upon  insects, 
beneficial  at  least  5  units,  and  by  destroying  beneficial  insects  and  eating  cul- 
tivated fruits,  injurious  perhaps  3  units,  and  neutral  2  units ;  or  beneficial 
one-half  the  time  or  30  days,  injurious  18  days,  and  neutral  13  days.  During  No- 
vember and  December,  at  which  period  most  of  the  birds  have  migrated  to  the 
southern  States,  the  robins  remaining  in  the  north  subsist  principally  upon  seeds  of 
various  shrubs  and  barberries ;  and,  as  insects  are  few,  the  food  of  the  burd  may 
be  considered  as  neutral  in  an  economic  point  of  view.     In  a  great  many  mem- 
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:anda  I  find  that  barberries  and  partridge  bemes  ai*o  alwa}s  mentioned,  but 
sects  only  once ;  and  the  greatest  margin  we  can  allow  the  bird  would  be, 
these  two  months,  9  parts  neutral,  and  1  beneficial ;  or  beneficial  6  days,  and 
mtral  54  days. 

In  summing  up  the  operations  of  the  robin  for  the  whole  year  we  find  that  it 
beneficial  142 J  days,  injurious  59 J  days,  and  neutral  163  days.  The  good 
at  it  thus  renders  the  interests  of  agriculture  is  certainly  sufiicient  to  entitle 
e  bird  to  the  consideration  of  the  farmer  at  least,  and  when  its  services  are 
sighed  against  the  comparatively  small  injuries  inflicted  on  a  few  small  crops, 
e  ill  treatment  that  it  too  often  receives  ought  to  be  regarded  as  shameful  and 
Ltrageous. 

It  is  hardly  necessary  here  to  speak  of  the  services  rendered  by  the  sparrows 
id  finches,  whose  young  are  reared  on  the  larvae  of  noxious  insects,  or  of  the 
axblers,  those  lively,  interesting  little  birds  that  we  meet  in  the  most  retired 
realities ;  or  the  vireos,  those  familiar  little  fiicnds  of  ours ;  or  the  fly-catchers, 
11  of  which  feed  exclusively  upon  insect  food.    Neither  is  it  necessary  to  dwell 
pon  the  merits  of  the  swifts  and  swallows,  and  night-jars,  (whippoorwills  and 
i^ht-hawks,)  all  of  which  are  now  recognized  by  intelligent  farmers  as  being 
minently  l)eneficial,  and  about  which  there  is  no  controversy.    But  there  are 
;wo  other  families  which  are  much  disliked,  and  both  are  deserving  of  the  far- 
meT^s  best  protection.     These  families  are  the  woodpeckers  and  the  cuckoos. 
Of  the  first  of  these  groups,  the  best  known  to  rurQ,lists  is  the  woodpecker,  known 
as  the  sapsucker,  and  it  is  the  misdemeanors,  real  or  fancied,  of  this  bird  that 
have  brought  the  whole  of  its  relatives  into  disrepute.     This  is  not  so  much  the 
result  of  reasoning  regarding  analogy  of  habits  in  difierent  species,  as  it  is  the 
effect  of  looseness  in  nomenclature,  of  confusion  in  the  names  of  birds  in  differ- 
ent sections.     For  instance,  in  New  England  the  hairy  woodpecker  (P.  veUosas) 
and  the  downy  woodpecker  (P.  pnbescens)  are  both  called  the  sapsucker ;  and 
in  the  western  States  the  yellow-bellied  woodpecker  {8,  varius)  is  generally 
known  by  that  name,  though  in  some  localities  all  the  species  are  called  sap- 
suckers,  as  the  following  incident  will  show  :  During  a  surveying  excursion  in 
Ohio  in  the  spring  of  1865,  I  was  with  a  party  of  woodmen  and  surveyors  for  a 
nomber  of  days.     On  one  occasion  a  yellow-bellied  woodpecker  was  busy  in 
knocking  off  the  bark  of  a  dead  stub,  and  such  was  its  industry  that  1  was  per- 
mitted to  approach  within  20  feet  of  its  station. 

"  What  are  you  looking  at  that  plaguey  sapsucker  for  f "  inquired  one  of  the 
men.  "  Shoot  it ;  it  is  the  scamp  that  spoils  all  our  firiiit  trees."  "  Pooh,"  I 
replied,  *^  that  bird  is  no  sapsucker.  Don't  you  see  that  the  stub  is  dead,  and 
there  is  no  sap  in  it  ?"  "  That  makes  no  difference,"  exclaimed  one  of  the  others ; 
*'it  is  only  amusing  itself  knocking  off  the  bark ;  it  is  a  humbug."  "  Humbug  or 
not,"  said  the  first  man,  ^^  we'll  see  what  it  is  made  of;"  and  before  I  could  pre- 
vent him  ho  seized  my  gun  and  shot  the  bird.  At  that  moment  a  red-headed 
nroodpeckcr  alighted  on  a  tree  near  by,  and  at  the  exclamation  from  one  of  the 
nen,  ^^  There's  another  sapsucker,"  the  man,  who  still  held  the  gun,  fired  the 
oaded  barrel,  and  the  second  bird  fell  to  the  ground.  I  saw  that  an  opportu- 
lity  had  arrived  in  which  a  useful  lesson  might  be  taught  these  men.  Taking 
he  birds,  I  showed,  though  they  had  been  regarded  as  of  the  same  species,  they 
rero  entirely  different,  and  consequently  but  one  could  be  the  true  sapsucker. 
'.  then  proceeded  to  dissect  both  specimens.  In  the  stomach  of  the  yellow-bel- 
ied woodpecker  I  found  the  grubs  of  five  boring  beetles,  the  wings  of  at  least  a 
lozen  small  wood-eating  beetles,  some  ants,  and  a  little  vegetabte  matter.  In 
ho  stomach  of  the  red-headed  woodpecker  were  two  or  three  of  the  stones  of 
omc  small  berries,  some  ants,  a  beetle,  and  seven  grubs  or  borers.  It  was  a 
angible  fact  to  these  men  that  the  woodpeckers,  instead  of  subsisting  upon  the 
ap  of  trees,  were  eminently  insect  feeders,  and  it  was  gratifying  to  me  to  hear 
hem,  a  day  or  two  afterward,  telling  some  of  their  friends  what  I  had  discov- 
fred  to  thera,  and  cautioning  them  against  killing  "  sapsucketB."      1  ^^wiXA. 
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remark  that  these  same  men,  before  I  left  them,  learned  to  distinguish  tbediffe^ 
ence  between  the  hairy,  downy,  red-headed,  and  yellow-bellied  woodpeckere, 
all  of  which  they  had  until  then  called  sapsuckors. 

The  following  memoranda,  made  in  different  localities  and  at  different  periods, 
will  give  an  idea  of  the  diet  of  some  of  our  small  woodpeckers :  Of  the  downy 
woodpecker — "March  8,  contents  of  stomach,  stones,  larvas  of  small  insects;' 
"March  12,  larvse  and  insects  f  "  March  21,  large  seeds  and  insects  f  "June  2, 
small  insects  and  stones ;''  "  September  10,  soft  worms  and  larvae  f  "  Septem- 
ber 16,  small  insects ;"  "  November  24,  seeds,  grubs,  small  insects ;"  "  Novem- 
ber 30,  seeds  and  larvse ;"  "  January  2,  small  insects  and  stones."    Of  the  twiy 
woodpecker  I  have  but  two  memoranda :  "  September  28,  contents  of  stomacb, 
larvsB  of  borers  and  ants  f  "  March  4,  larvae  and  insects,  apparently  a  few  pieces 
of  bark  or  other  vegetable  matter."    Golden- winged  woodpecker  or  flicker: 
"October  14,  seeds,  one  beetle;"  "October  23,  pieces  of  apple,  a  wasp,  small 
insects;"  "October  19,  small  insects;"  '* November  10,  ants."    Yellow-bellied 
woodpecker:  "  September  17,  black  ants,  pieces  of  .bark ;"  "  October  9,  barber- 
ries, partially  dried,  beetles;"  "  October  10,  a  few  beetles ;"  "October  21,  a  few 
larvsB  and  ants ;"  "  March  9,  small  insects  and  ants." 

I  think  that,  when  the  foregoing  testimony  is  read,  the  usefulness  of  the  wood- 
pecker, not  even  excepting  the  sapsucker,  will  be  acknowledged  by  all  candid 
minds.  In  addition  to  this  evidence,  I  would  submit  the  observations  of  the 
earlier  and  well  known  writers  on  ornithology,  for  the  purpose  of  corroborating 
the  facts  presented. 

Audubon  says : 

The  yellow-bellied  woodpecker  prefers  the  interior  of  the  forest  during  tho  spriii^  vtA 
soimxier,  seldom  showing  itself  near  tho  habitations  of  man  at  those  seasons.  Its  food  eo&- 
sists  of  wood,  worms,  and  beetles,  to  which  it  adds  small  grapes  and  various  berries  daring 
autumn  and  winter. 

Wilson  says : 

The  habits  of  this  species  are  similar  to  those  of  the  hairy  and  the  downy  woodpeckeiit 
with  which  it  generally  associates.  Tho  principal  food  of  these  birds  is  insects,  and  tbe^ 
seem  particularly  fond  of  frequentiugr  orchards,  boring  the  trunks  of  apple  trees  in  their 
eager  search  alter  them.  On  opening  them  the  stomach  is  found  generally  filled  with  frag- 
ments of  beetles  and  gravel. 

Speaking  of  the  downy  woodpecker,  he  says  : 

Mounted  on  the  infected  branch  of  an  old  apple  tree  where  insects  have  lodged  their  cor- 
roding and  destructive  brood  in  crevices  in  the  bark  and  the  wood,  he  labors  sometimes  for 
half  an  hour  before  he  has  succeeded  in  dislodging  and  destroying  them.  Were  the  sap  of 
the  tree  his  object,  the  saccharine  juice  of  the  birch,  the  sugar-maple,  and  several  others, 
would  be  much  more  inviting,  because  more  sweet  and  nourishing  than  that  of  either  the 
pear  or  the  apple  tree;  but  1  have  not  observed  one  mark  upon  the  former  for  ten  thousand 
that  may  be  seen  upon  the  latter.  Besides,  the  early  part  of  the  spring  is  the  season  when 
the  sap  flows  most  abundantly,  whereas  it  is  only  during  the  months  of  September,  October, 
and  November  that  he  is  seen  so  indefatigably  engaged  in  orchards,  probing  every  crack  and 
crevice,  boring  through  the  bark,  and,  wTiat  is  worth  remembering,  chiefly  on  the  south  and 
the  southwest  side  of  the  tree,  for  the  ^^g^  and  larvae  deposited  there  by  the  countless  swarotf 
of  summer  insects. 

Dr.  Henry  Br}^ant,  of  Boston,  one  of  our  most  careful  and  unprejudiced  orni- 
thologists, examined  the  stomachs  of  several  specimens  of  the  yellow-bellied 
woodpecker,  and  makes  the  following  observations  regarding  the  species : 

The  general  shape  of  the  whole  tongue  is  not  much  unlike  that  of  the  robin;  the  ciliated 
edges  show  an  analogy  to  the  meliphagidcPj  and  indicate  that  t)ie  sap  of  the  trees  pecked  by 
them  may  form  a  portion  of  their  food.  In  the  stomachs  of  the  six  individuals  examined  by 
me,  fragments  of  the  inner  bark  were  found  in  all,  so  that  it  can  hardly  be  presumed  to  have 
been  accidentally  introduced.  luscctaf  however,  probably  form  their  chief  diet,  as  all  the 
stomachs  examined  also  contained  insects,  the  quantity  of  which  was  greater  than  that  of 
the  fragments  of  bark.  In  one  bird*  there  were  two  larvae  of  a  boring  oeetle,  so  large  that 
there  was  not  room  enough  in  the  stomach  for  both  at  once,  and  one  remained  in  the  lower 
part  of  tho  oesophagus.  If  these  were,  as  is  probable,  the  larvsB  of  the  saperda,  they  would 
do  more  damage  than  twenty  woodpeckers. 

That  the  cuckoos  are  also,  in  a  great  measure,  unjustly  accused  of  mischief,  I 


VALUE  OP  BIRDS  ON  THE  FARM.  207 

am  convincecL  Memoranda  of  the  contents  of  stomacbs  of  oar  two  specios;  from 
many  localities,  all  agree  in  giving  caterpillars  and  canker-worms  as  the  piinci- 
pal  objects.  They  both  occasionally  make  a  piratical  mid  on  the  eggs  or  young 
of  their  neighbors.  But  such  occurrences  are  nuo ;  and,  since,  if  the  parent  birds 
show  a  decided  resistance  to  the  invader,  the  cuckoo,  which  is  a  cowai'd,  beats  a 
hasty  retreat,  the  mischief  done  must  be  very  small  indeed,  when  compared  with 
the  benefits  rendered  the  farmer  in  the  destruction  of  myriads  of  noxious  insects. 
I  wonld  unhesitatingly  recommend  them  to  the  protection  of  agriculturists  in  all 
sections. 

There  now  remains  for  our  consideration  but  one  family  of  our  birds  which 
have  attracted  the  attention  of  farmers  and  others  in  consequence  of  their 
depredations;  and  this,  the  corvida;,  (comprehending  the  crows,  jays,  &c.,)  is 
worthy  of  careful  examination.  These  birds  unquestionably  render  some  benefits 
to  agriculture  by  destroying  noxious  insects ;  but  it  is  also  undeniable  that  they 
do  infinitely  more  mischief  by  robbing  the  nests  of  small  beneficial  birds.  I  have, 
until  recently,  been  the  champion  of  the  crow  and  its  relatives ;  but,  after  care- 
folly  obscrvinff  their  habits,  I  have  been  compelled  to  acknowledge  that  the  ill- 
repute  in  which  they  are  held  is  well  deserved.  Cases  innumerable  have  come 
to  my  knowledge  where  orchards  have  been  depopulated  of  robins  and  other  birds 
hy  the  common  crow,  (in  one  instance  four  nests  of  young  birds  were  killed  in 
one  day  by  a  single  pair  of  these  pirates,)  and  the  mischief  thus  done  can  hardly 
be  estimated. 

Let  us  examine  the  habits  of  the  crow  through  all  the  seasons  of  the  year,  and 
adopting  the  system  of  numerals  of  the  relative  values  of  the  bird  before  employed, 
ucertain  the  real  character  of  its  operations  on  the  farm.  During  the  months 
of  January,  February,  and  March,  when  the  face  of  the  country  is  covered  with 
SDow,  the  insects  being  dormant  and  the  small  birds  away  to  more  southern  dis- 
tricts, most  of  the  crows  migrate  from  the  northern  to  the  southern  States.  The 
few  that  remain  depend  upon  a  scanty  subsistence  of  seeds  of  wild  plants  and 
weeds,  acorns,  and  apples  that  have  been  left  on  the  trees  in  the  orchard  and 
frozen,  and  they  occasionally  capture  a  field-mouse  that  strays  from  its  nest  in 
the  etnbblo-field  or  swamp.  The  life  of  the  crow,  during  these  months,  is  one  of 
contmued  starvation,  and  the  expression  "  as  poor  as  a  crow  "  may  be  applied  to 
it,  as  well  describing  its  condition.  It  succeeds  in  finding  the  cocoons  of  a  few 
Jepidoptefous  insects,  meets  occasionally  with  a  beetle  or  larva ;  on  the  whole, 
its  labors  during  these  njonths  may  bo  called  beneficial,  although  the  good 
resulting  from  them  is  of  so  little  amount  that  we  might  safely  regard  it  as  neutral. 
But  to  be  beyond  the  chance  of  doin^  it  an  injustice,  we  will  assume  that  during 
tie  three  months  above-mentioned  the  crow  docs  as  much  good  as  during  the 
^onth  of  April.  • 

Taking  the  unit  one  to  represent  the  labors  of  each  day,  the  crow  is  valuable 
daring  January,  February,  and  March,  30  units ;  and  in  April  is  unquestionably 
^0  miits  more ;  for  its  food  then  consists  almost  entirely  of  noxious  insects  In 
heir  difierent  forms.  It  is  perfectly  safe  to  say  that  it  destroys  1,000  insects 
laily,  and  it  is  not  improbable  that  it  often  exceeds  this  number.  During  the 
iTBt  half  of  May  its  labors  are  undoubtedly  beneficial,  for  its  Ibod  still  consists 
Imost  entirely  of  insects,  but,  after  the  middle  of  that  month,  when  the  small 
irds  have  begun  to  lay  their  eggs  and  hatch  their  young,  the  crow  divides  its 
iet  pretty  equally  between  them  and  the  insects.  Now  it  is  not  apparent,  at 
le  first  glance,  how  immensely  injurious  it  becomes  the  moment  it  begins  to 
estroy  the  eggs  and  young  of  small  birds ;  but  we  can  demonstrate  it  to  an 
pproximation.  We  will  allow  that  during  the  latter  part  of  May  half  of  its  food 
insists  of  injurious  insects  and  other  vermin.  •  It  is,  therefore,  beneficial  in  the 
hole  month  about  23  units ;  but  it  is  perfectly  reasonable  to  assume  that  it 
aily  destroys  the  eggs  or  young  of  at  least  one  pair  of  sparrows,  four  in  number ; 
Qe  pair  of  warblers,  four  in  number,  and  one  pair  of  thrushes  or  starlings,  four 
I  nTimT>'*r;  for  I  have  known  one  pair  of  Canada  ^ayato  IfaW  wcv^.  ^^^wxt'OvNfc 
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callow-younsf  of  fonr  pair  of  snow-birds  (Junco  hyemalisj  16  birds  in  all,  inonc^ 
forenoon.     Nov/  let  us  see  what  the  injury  amounts  to  when  tho  crow  destroys 
the  four  eggs  or  young  of  the  spjuTOws,  warblers,  and  thrushes.     As  remarked  o 
a  preceding  page,  the  young  of  all  our  small  birds  are  fed,  while  in  the  nest,  upo 
soft  caterpillars  and  insects.     Bradley  says  that  a  pair  of  sparrows  will  destroy 
3,360  caterpillars  for  a  week's  family  supplies.     For  four  weeks,  at  the  lowes 
estimate,  the  youn^  of  ou%  sparrows  are  fed  on  this  diet,  and  tho  family  that  tk^i^ 
crow  destroys  would,  in  that  time,  eat  at  least  13,440  insects ;  and  as  they  fe<^^ 
more  or  less  upon  the  same  diet  duiing  their  stay  in  the  north,  killing  certainL^^ 
as  many  as  50  each,  daily,  the  family  would  devour  200  per  diem,  or,  before  they 
wonld  migrate  in  September,  as  many  as  20,000.     The  warblers  are  entireXy 
insectivorous,  and  we  can  certainly  allow  them  as  great  destructive  capacity  a« 
the  sparrows.     The  four  that  the  crow  destroys  would  have  devoured,  before  tlie 
autumnal  migration,  at  least  30,000  caterpillars  and  grabs.     A  pair  of  thrushes 
have  been  seen  to  carry  over  100  insects,  principally  caterpillars,  to  their  young 
in  an  hoiu^s  time.    If  we  suppose  that  the  family  mentioned  above  is  fed  foronjy 
six  hours  in  the  day,  they  woujd  eat  600  per  diem,  at  least,  while  in  tho  nes^ 
which,  being  three  weeks,  the  amount  would  bo  12,600,  and  before  they  would 
leave  in  the  fall,  allowing  only  50  insects  each  per  day,  a  very  small  number, 
they  would,  in  the  aggregate,  kill  20,000  more.     Now,  we  find  that  the  crow,  in 
one  day,  destroys  birds  that  would  together  cat  96,040  insects  before  they  would 
leave  for  their  winter  homes,  or  about  96  times  as  many  as  it  would  eat  in  a  day  if 
its  food  consisted  entirely  of  the  same.     It  is,  therefore,  injurious  during  the  last 
half  of  May,  keeping  our  original  calculations  in  view,  598  units. 

During  the  whole  month  of  June  and  the  first  half  of  July,  it  is  at  least  doubly 
destractive;  for  its  young  are  possessed  of  voracious  appetite,  requiring  an 
abundance  of  food  to  supply  them.  Allowing,  then,  that  of  the  diet  of  the  parent 
bird  and  its  young,  half  consists  of  insects  during  this  period,  it  is  beneficial 
about  46  units ;  but  as  at  least  one-half  of  the  other  half  consists  of  young  birds 
and  eggs,  it  is  injimous  during  the  same  period  at  least  96  units  daily,  or  4,320 
units  for  June  and  the  first  half  of  July,  The  remaining  quarter  of  their  food 
during  this  time  consists  of  berries,  and  various  small  seeds  and  reptiles;  and 
this  diet  may  be  considered  as  of  neutral  importance,  economically  speaking. 
During  the  last  half  of  July,  and  through  August  and  the  first  half  of  Septem- 
ber, its  diet  consists  of  about  half  insects  and  mice,  and  the  balance  of  berries 
and  small  fruits.  It  is,  therefore,  during  this  time  beneficial  about  60  units,  and 
is  not  injurious  otherwise  than  by  eating  garden  fruits  or  grain,  items  that  I  have 
not  considered  in  connection  with  its  food  dming  the  year.  From  the  middle  of 
September  until  November  its  food  loses  much  of  its  fruit  character,  because  of 
ihe  failure  of  supply,  and  it  feeds  at  least  two-thirds  on  insects  and  other  noxionb 
animals.  It  is,  therefore,  beneficial  30  units,  and  is  not  injurious;  and  during 
November  and  December  it  is  beneficial  to  about  the  same  extent  that  it  is  iii 
February  and  March,  or  about  40  units. 

We  now  find,  in  a  general  summing  up  of  the  crow's  merits  and  demerits,  that 
during  tho  whole  year  it  is  beneficial  to  the  amount  of  229  units,  and  that  it  is 
injurious  to  the  extent  of  4,918  units.  If,  for  the  sake  of  the  greatest  indulgence, 
we  take  but  one-tenth  part  of  this  enormous  disproportion  as  the  actual  fact,  we 
still  have  an  exhibit  that  proves  at  once  that  these  birds  are  not  only  worthless, 
but  positively  injurious. 

The  limits  of  the  present  sketch  are  such  that  I  have  been  unable  to  prci$ent 
more  than  a  brief  account  of  the  habits  of  some  of  our  more  familiar  birds;  and 
there  are  many  species,  even  whole  families,  that  I  have  not  mentioned,  but  those 
presented  have  excited  the  greatest  controversy  among  agriculturists ;  and  if  1 
have  been  able  to  throw  any  light  upon  the  subject,  or  have  fortunately  been 
able  to  remove  a  little  of  the  prejudice  existing  against  some  species,  I  shall  feel 
that  my  labor  has  been  a  pleasant  one,  and  that  it  has  been  well  rewarded. 
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By  Mrs.  Elles  S.  Tuppeh,  BRioiiTOir,  Iowa. 


The  winujrs  of  1865-66  and  1866-^67  were  most  difiastrons  to  bees.  Through- 
oat  the  whole  west  and  northwest  many  apiaries  were  decimated^  and  there  were 
few  bee-keepers  who  did  not  lose  more  or  less  colonies.  I  have  taken  much 
pains  to  ascertain  the  cause  of  this  general  loss,  to  discover  if  it  was  necessary, 
and  if  n«t,  to  find  a  sure  way  to  prevent  the  like  in  future.  To  this  end  I  have 
corresponded  with  bee-keepers  in  all  parts  of  the  country,  receiving  letters  from 
every  State  in  the  Union,  with  many  statistics,  and  from  all  these  I  am  confirmed 
in  the  opinion,  that  all  losses  of  bees  in  winter  may  be  avoided,  and  that  a 
proper  knowledge  of  the  laws  which  govern  these  insects  may  be  made  useful 
to  snch  a  degree  as  to  render  bee  culture  most  certain  in  its  results,  and  more 
mdependent  of  changes  in  seasons  than  any  other  rural  pursuit. 

A  brief  notice  of  the  causes  of  unsuccessful  wintering  will  be  profitable.  From 
all  the  facts  which  I  have  gathered,  it  appears  that  the  greatest  loss  was  not  in 
the  coldest  sections  of  country,  but  in  those  where  the  greatest  and  most  sudden 
changes  occur.  In  Maine,  Michigan,  and  Minnesota,  the  loss  was  trifling  com- 
pared with  that  sustained  in  Iowa,  Illinois,  Missouri  and  Kentucky.  A  colony 
of  bees  of  proper  size  to  maintain  the  requisite  heat  cannot  be  destroyed  by  cold. 
It^atnre  has  bestowed  on  them  the  power  to  maintain  the  requisite  warmth  for 
afety,  if  their  owner  will  aid  them  in  keeping  their  numbers  good,  for  in  strength 
of  nombers  is  their  protection  against  cold. 

Where  bees  are  wintered  (as  they  are  in  a  majority  of  cases)  out  of  doors, 
ttid  mild,  pleasant  days  come  frequently  during  winter,  many  bees  are  drawn 
b)ni  their  hives  by  the  bright  sun  to  become  chilled  and  lost ;  and  thus  the  clus- 
ter becomes  smaller  and  smaller  until  it  cannot  maintain  the  proper  temperature 
when  the  extreme  of  cold  follows.     In  steady  cold  winters,  where  bees  remain  in 
a  semi-torpid  state  and  continue  in  the  hive  for  months,  the  cluster  does  not  grow 
analler,  but  on  the  contrary  is  often  found  larger  in  size  in  the  spring ;  because 
when  food  and  warmth  are  abundant,  brood  rearing  commences  in  December, 
and  numbers  of  young  bees  swell  the  swarm  by  Apnl.    It  is  well  to  remember 
that  neither  of  these  winters  which  proved  so  disastrous  to  bees  was  peculiar^ 
and  therefore  we  must  look  further  back  for  the  causes  of  the  loss.     The  spring 
and  early  summer  of  both  these  years  were  very  favorable.     The  secretion  of 
Iioney  was  unusual,  and  bees  (as  their  instinct  always  prompts  when  honey  is 
abundant)  reared  much  brooa,  and  where  swarming  was  allowed  multiplied 
greatly.    Had  the  yield  of  honey  continued  good,  all  would  have  been  well.     But, 
on  the  contrary,  after  July  20th,  in  many  parts  of  the  northern  and  middle 
States,  owing  to  various  causes,  little  honey  was  secreted ;  and  even  the  autumn 
pasturage,  usually  of  greatest  value  to  bees,  failed  entirely.    Keepers  found 
themselves  with  colonies  largely  increased  in  numbers,  but  too  often  occupying 
hives  nearly  empty  of  honey.     In  instances  where  from  some  cause  bees  had  not 
swarmed,  sufiicient  honey  for  winter  use  had  been  gathered;  but  the  unfavorable 
autumn  weather  checked  brood  rearing  a  month  earlier  than  is  usual,  and  there- 
fore many  colonies  went  into  the  winter  weak  in  numbers,  though  with  honey 
enough.     Thus  many  keepers  met  in  the  spring  with  the  (to  them)  unaccountable 
.  accident  of  hives  heavy  with  honey,  but  no  live  bees  in  them  j  these  having  per- 
ished for  want  of  sufficient  numbers.     One  gre^it  -cause  of  loss  in  these  seasons 
14 


210  AGRICULTURAL  REPORT. 

was  that  agents  of  movable  comb  hives  of  various  kinds  had  introduced  them 
largely  all  over  the  country,  with  no  care  to  impart  the  information  necessary  to 
enable  bee-keepers  to  use  the  hives  aright.     I  believe  the  movable  comb  prin- 
ciple in  a  plain  hive  indispensable  to  successful  bee  culture ;  but  the  very  facility 
with  which  bees  can  be  divided  in  these  hives  makes  them  dangerous  in  the  hands 
of  those  who  are  unacquainted  with  the  nature  and  instincts  of  the  bee.    Too 
many  bought  them  with  tbe  idea  that  once  in  them  bees  might  be  multiplied  at 
will,  and  agents  too  often  encouraged  the  idea.     The  result,  as  might  have  been 
anticipated,  was  most  disastrous.     In  many  counties  where  these  hives  were 
largely  sold  and  used,  hardly  a  living  colony  of  bees  could  be  found  in  them  the 
succeeding  spring.    'Bees  had  been  transferred,  divided  aotid  subdivided,  until 
nothing  but  empty  hives  remained.     Of  course  the  hive  was  (most  unjustly)  held 
responsible  for  the  loss.    By  others  it  was  thought  and  asserted  that  some  fatal 
disease  had  prevailed  among  bees  to  cause  such  mortality  -,  but  investigation 
into  the  facts  has  not  disclosed  a  single  instance  where  this  was  the  case.    Com- 
plaints of  dysentery,  foul  brood,  and  other  diseases,  proved  incorrect,  all  sncb 
troubles  having  been  caused  entirely  b^  cold,  damp,  or  insufficient  food  and  ven- 
tilation.   If,  then,  all  loss  was  occasioned  by  unwise  increase,  naturaDy  and 
artificially,  of  colonies,  prompted  by  a  ^ood  yield  of  honey  in  swarming  season, 
and  succeeded  by  unusual  soarcity  in  late  summer  and  autmnn,  what  secnii^ 
have  bee-keepers  in  the  faturet    I  believe  it  possible  so  to  keep  bees  that  all 
colonies  may  be  safe  under  all  circumstances  in  any  season;  and  also  to  make 
them  profitable  always.    This  is  not  theory  alone  with  me^  for  in  ten  years  of 
bee-keeping  I  have  had  no  loss  to  complain  of.  experience  folly  sustaining  my 
theory.    A  strong  colony  of  bees  in  a  well-made,  movable  comb  hive,  of  prqw 
size  and  shape,  is  always  safe,  can  take  care  of  itself  against  all  enemies,  and 
maybe  wintered  anywhere,  if  properly  ventilated  and  stored  with  suffidait 
honey^    All  will  agree  in  this,  and  the  inquiry  is  how  bees  may  be  kept  m  this 
condition.    Swarming  is  the  way  which  nature  provides  for  an  increase  of  colo- 
nies, and  if  bees  are  not  allowed  to  swarm  they  should  be  divided  hi  a  manner 
resembling  their  natural  way  of  increase.    Division,  or  artificial  swannin^,  may 
be  so  managed  as  to  prevent  any  injury  to  the  fa2<ent  eolony,  it  diepradpb 
which  governs  the  matter  be  understood,  and  no  step  taken  counter  to  &e  mstinctfl 
of  the  bee.    Bees  may  be  increased  largely  if  care  be  taken^  but  where  one  has 
not  the  time  to  bestow  it  is  wiser  to  be  contented  with  makmg  one  new  colony 
from  each  old  one  in  a  season.    Even  this  rate  of  inoease,  tEongli  It  may  be 
safely  made,  will,  in  some  seasons,  prevent  the  storing  of  much  surphis  honoy. 
Where  surplus  honey  is  more  an  object  than  increase  of  stock,  it  is  always  best 
to  make  one  new  colony  from  two  old  ones,  which  praotioe  is  reooixnnended  to 
all  beginners  as  always  safe  and  sure  to  give  most  surplus  honey.    DivisioDfl 
should  bo  made  as  eaxly  in  the  season  as  tne  bees  may  be  in  proper  condition. 
The  value  of  all,  both  old  and  new,  is  increased  when  swanaing  is  over  by  the 
first  week  in  June.    Those  who  depend  en  natural  swarming  for  an  increase  of 
stock,  are  often  troubled  by  over-swarming.    They  would  t^  glad  to  prevent 
more  than  the  issue  of  at  leaet  one  swarm  yearly  from  every  hive.    There  is  one 
sure  way  to  prevent  this.     So  soon  as  a  swarm  issues,  remove  the  hive  from 
which  it  came  to  a  new  location,  some  yards  away,  and  place  the  hive  into  which 
the  new  swarm  has  been  put  directly  where  the  parent  hive  aiood.    The  princi- 
pal part  of  the  mature  bees  will  thus  find  their  way  into  the  new  hive,  and  that 
will  be  very  strong,  whOe  the  old  hive  will  contain  few  except  young  bees,  and, 
though  it  will  soon  be  popnleus,  no  after  swarm  will  issue.     I  have  seen  thifl 
tried  in  himdreds  of  cases  without  a  failure,  and  believe  it  a  perfect  and  simple 
way  to  prevent  the  issue  of  after  swarms. 

1  find  that  there  are  bee-}^eep6rs  in  all  new  parts  of  the  country  who  cannot 
conveniently  winter  bees  in  a  cellar  or  house,  as  is  always  best  when  possible. 
They  must  winter  them  for  the  present  on  their  summer  stands,  even  if  such  a 
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eoQTse  does  involve  the  consumption  of  a  greater  amoont  of  honey.  Such  will 
find  no  trouble  if  they  use  a  square  or  upright  form  of  hive ;  be  sure,  by  actual 
weight,  that  the  bees  have  honey  enough,  and  have  ventilation  at  the  top  of  the 
Mve,  that  moisture  may  escape  and  air  pass  freely,  even  if  the  entrance  holes  at 
the  bottom  become  blocked  with  snow  or  ice.  The  hive  known  as  the  American 
1  find  most  simple  in  construction,  with  the  fewest  unnece^ary  complications, 
and  by  far  the  safest  winter  hive.  The  quantity  of  honey  necessary  to  secure 
safety  to  a  colony  through  the  winter  varies  much  with  locality  and  season.  By 
weighing  a  number  of  strong  colonies  last  year,  it  was  found  that  the  average 
oonsnmption  was,  in  October,  4  pounds }  November,  4^  pounds ;  December,  2i 
pounds ',  January,  3  pounds ;  February,  8}  pounds ;  March,  5  pounds,  and  AprU 
7^  pounds.  Judging  by  this,  no  colony  should  contain  less  than  30  pounds  when 
the  yield  of  honey  ceaaes  in  the  hH.  It  is  better  to  allow  too  much  than  a 
scanty  sq[>ply,  as  the  greatest  conaamption  comes  in  the  spring  for  brood  rearing, 
and  if  the  supply  is  soant  then,  little  brood  will  be  reared  until  flowers  bloom. 

If  oeloDiea  have  not  enough,  it  is,  in  most  cases,  best  to  unite  them  with  olhen, 

naki^  of  two  cr  moie  one  good  stock.    This  is  the  safest  and  least  troableso^oe 

Viy.    There  are,  however,  many  who  are  annons  to  increase  their  bees,  and 

QnwiUing  to  lessen  the  number  of  colonies  in  the  fall,  if  it  is  possible  to  save 

them  alL    They  do  not  regard  the  expenses,  if,  by  the  purchase  of  food,  they 

loay  secore  safety  and  prosperity  to  all  their  weak  colonies.    These  may  feed 

their  bees,  and,  by  judicious  care,  build  them  up  into  good  valuable  stock.    A 

little  timely  expenditure  of  sugar  would,  I  doubt  not,  nave  saved  thousands  of 

QoloBies  the  past  two  years.    Feeding,  to  be  of  value,  moat  be  so  managed  that 

the  Ripply  anall  be  so  regular  as  to  seem  to  the  bees  like  their  own  stores. 

Spasmodic  feeding,  allowing  the  bees  to  suffer  from  want  of  food,  and  then  giving 

uem  large  quantities,  is  worse  than  useless.     It  should  commence  when  bees 

int  cease  to  find  honey  out  of  doors,  and  then  continue  so  r^ularly  that  they 

iMgr  never  want  untU  blossoms  appear  in  the  spring.     How  to  do  this  was  the 

dimeolty,  but  a  feeder  has  been  planted  by  Edward  Harrison,  of  Springfield, 

(^,  wluch  supplies  a  want  lon^  felt  by  bee-keepers.    By  its  use  tne  food  is 

plaoed  directly  over  the  duster,  wnero  It  is  always  at  hand,  and  can  be  reached 

by  the  bees  in  the  coldest  weather.     It  can  also  be  filled  without  disturbingthe 

bees,  and  no  robbers  are  attracted  by  it.    Its  cheapness  and  simplicity  will  make 

H  indispensable  to  all  who,  for  any  reason,  are  obliged  to  give  aid  to  their  boes. 

Ko  one  must  attempt  to  feed  any  colony  weak  in  nnmbeiB,  mless  it  can  be  kept 

in  a  cellar  or  room  where  the  temperature  is  above  the  f^eeaing  point    It  is 

ehimed  lor  the  Italian  bee  that  it  is  more  hardy  than  the  eommon  variety.    I 

thiak  the  diflerence  is  in  the  Jbet  that  the  Italian  queens  are  more  proUfle,  and 

the  beee  rear  more  brood,  under  the  same  eiroumstancee,  and  thus  go  into  winter 

quarters  with  a  stron^r  garrison.    Their  alnlity  to  gather  honey  firom  plants 

which  the  other  bees  do  not  visit,  is  a  great  gain  to  uiem  in  poor  seaaoas.    In 

yttan  when  no  eommon  bees  for  miles  around  stored  honey  in  boxes,  no  eokmy 

of  Italians  in  an  apiary  of  hundreds  failed  to  store  some.     The  late  vniikvofmble 

seaaona  caused  many  to  fear  that  some  sections  of  the  eoontry  were  beoooiiBg 

ovenlocked  with  bees.    That  these  fears  are  groondless  is  proved  by  the  fiMt 

that  the  largest  apiaries  suffered  least,  and  not  one  instanoe  Is  recoraed  where 

an  apiary  well  managed  has  not  proved  profitable.    I  have  known  instanees 

where  only  half  a  dozen  colonies  were  found  on  a  square  mile,  and  eveiy  <Hie 

starved,  wnile  on  the  adjoining  mile,  posaessmg  precisely  the  same  reeoupces) 

200  colonies  found  enough  to  winter  on.     The  former  were  weak  in  the  epring, 

and  the  best  of  the  sea^n  passed  before  they  were  in  condition  to  do  anything. 

When  all  bee-keepers  keep  all  their  colonies  strong  at  all  times,  we  shall  hear 

no  more  about  over-stocking,  or  loss  of  beee  in  winter. 
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By  Williabi  C.  Lodge,  Clayicont,  Delaware. 


GRASS-rEEDIXa  BEEYES. 

Without  entering  into  a  description  of  the  relative  merits  of  different  breeds 
of  stock  cattle  and  their  general  adaptability  to  grazing  or  feeding  purposes,  I 
simply  propose  to  consider  such  as  have  proved  most  profitable  to  the  grazier 
and  teeder  of  the  middle  States.  It  is  also  my  purpose  to  show  the  influence  of 
the  different  kinds  of  grasses,  the  quality  •f  the  soil,  its  '^  lay^  or  exposure,  and 
the  effects  of  the  drinking-water  upon  the  stock ;  for  it  is  essential  to  have  a 
combination  of  these  advantages  in  order  to  make  beef  of  the  best  quality  and 
largest  quantity  in  the  shortest  time. 

FEEDINO    DISTBICTS. 

An  examination  of  the  large  beef  markets  throughout  the  country  will  indi- 
cate quite  conclusively  such  localities  as  are  best  adapted  to  grazing  and  feeding 
purposes,  except,  perhaps,  in  the  case  of  metropolitan  New  Y  ork  city,  where  the 
demand  is  such  as  to  induce  the  best  beeves  to  be  brought  from  extraordinaiy 
distances. 

Beginning  a  tour  of  inspection  in  September  or  October,  a  period  in  which 
the  best  grass-fed  beef  is  exposed  for  sale,  we  find  in  Montreal  beef  of  poor 
quality,  dark  in  color,  and  with  little  or  no  admixture  of  fat  and  lean.  Gomine 
south,  by  way  of  Portland,  Boston,  Buffalo,  Hartford,  and  Harrisburg,  we  find 
a  gradual  improvement,  while  the  quality  culminates  to  perfection  in  Philadel- 
pma.  From  Philadelphia  west,  following  nearly  the  fortieth  degree  of  latitude, 
we  find  in  Wheeling,  Columbus,  Indianapolis,  Springfield,  Quincy,  and  on  to 
the  Pacific  ocean,  the  same  perfection  as  to  quality. 

From  Philadelphia  going  south,  by  way  of  Washington,  Richmond,  Raleigh, 
Charleston,  Montgomery,  and  on  to  New  Orleans,  the  deterioration  is  propor- 
tionately more  rapid  than  is  the  improvement  in  coming  toward  PhUadelimia,  an 
equal  distance  north  of  that  dty.  Hence  we  infer  that  the  belt  extending  horn 
the  Atlantic  to  the  Pacific  ocean,  nearly  on  the  fortieth  degree  of  latitude,  offers 
the  best  facilities  for  successful  feeding. 

Taking,  in  the  month  of  February,  the  tour  indicated,  we  shall  not  find  the 
difference  in  the  quality  of  tho  beef  so  marked,  owing  to  the  fact  thai  Indian 
com  is  used  as  the  principal  food.  It  is,  therefore,  in  all  these  particulars— in 
the  difference  of  climate,  the  hay  or  fodder,  and  the  general  management,  as  well 
as  in  the  breeds  of  cattle— that  we  may  look  for  excellence  in  any  designated 
locality.  Taking  for  granted  that  the  stock  and  management  are  eqi^,  we 
win  find  in  Charleston,  at  this  season,  beef  superior  to  uiat  in  Montreal,  inas- 
much as  the  neighborhood  of  Charleston  is  then  free  from  annoying  insects,  the 
climate  most  favorable  to  the  taking  on  of  fat,  while  Indian  com  is  then  cheap 
and  abundant. 

In  the  latitude  of  Montreal  the  intense  degree  of  cold  would  cause  a  consid- 
erable consumption  of  food  or  fat,  in  order  to  generate  or  preserve  the  required 
amount  of  animal  heat.  The  localities  equi-distant  between  the  extremes,  wlnoh 
would  be  about  the  belt  referred  to  heretofore,  would  still  possess  advantages 
over  all  other  sections,  for  here  we  find  grain  in  greatest  quantity,  hay  peifec^y 
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cued  and  ricli  in  saccharine  matter,  as  well  as  tlie  most  carofal  and  experienced 
feeders.  We  may,  therefore,  safely  infer  that  the  selected  district  oflfers  advan- 
tages superior  to  all  other  sections  of  onr  extensive  domain  for  the  production  of 
the  article  of  beef. 

From  this  favored  district  I  will  select  Philadelphia  as  the  centre,  with  a 
radius  of  100  miles,  as  specimen  feeding  grounds;  not  because  the  area 
embraced  is  the  best,  but  because  a  representative  for  nearly  every  variety  of 
soil  in  the  country  is  there  found.  The  coundes  which  were  pronounced  by 
Golman  the  best  adapted  of  any  in  the  country  for  the  purposes  of  grazing  and 
general  cropping-— represented  by  the  county  of  Newcastle,  in  Delawafe,  Dela- 
ware county,  in  Pennsylvania,  and  the  fertile  pasture  grounds  of  Chester  county, 
along  the  Brandywine — are  included  within  these  limits,  together  with  the  bush 
and  swamp  lands  of  New  Jersey,  the  barren  hills  of  Pennsylvania,  and  the  sandy 
flats  of  southern  Delaware  and  eastern  Maryland. 

The  observing  traveller,  passing  from  one  section  of  these  specimen  feeding 
grounds  to  another,  would  readily  notice  the  superior  size  and  quality  of  the 
cattle  feeding  on  the  hilly  or  rolling  pastures,  watered  as  they  are  by  clear  and 
ever-running  streams,  as  compared  with  those  on  the  level,  sandy  lands,  how- 
ever fertile  they  may  seem  or  abundant  the  grasses  they  produce. 

The  experiment  of  feeding  precisely  the  same  grades  of  cattle  upon  the  high 
or  rolling  pastures  and  the  levels  has  frequently  been  tried  with  the  almost 
mvariable  result.  Those  on  the  highlands  fatted  in  less  time,  and  mixed  their 
lean  and  fat  (or  marbled  their  flesh, )  while  those  on  the  sandy  levels  made  tallow 
almost  as  |)lentifully,  without  the  desirable  admixture  of  fat  and  lean  that  goes 
to  make  up  superior  beef. 

QUALITY  OF   TASTUllES. 

Judge  Tenbroeck,  who  annually  sent  large  droves  of  grade  Devons  from  the 
New  York  counties  bordering  on  Lake  Erie  to  bo  fed  by  the  graziers  in  this  dis- 
trict, confesses  his  admiration  of  the  beef  made  of  his  cattle.  To  use  his  own 
expression,  "  not  all  the  grass  in  northern  New  York  will  make  such  beef  of  the 
same  bullock  as  you  can  make  from  your  ordinary  grasses."  Cattle  will  improve 
or  deteriorate  by  a  change  of  pastures  for  better  or  worse,  so  as  almost  to  lose 
the  characteristics  f>f  their  peculiar  breeds.  Thus  the  Durhams,  on  the  luxu- 
riant pastures  of  Ohio  and  other  first-class  feeding  grounds,  are  the  perfection  of 
the  bovine  species.  Noble  bulls  of  this  breed  have  been  taken  to  the  sandy 
flats  of  the  Atlantic  seaboard,  where  the  pastures  were  thin  and  short,  and  have 
rapidly  degenerated,  and  tbeir  progeny  have  generally  been  so  merged  into  the 
native  sioSs.  that  in  two  generations  all  traces  of  the  high  character  of  the  ances- 
tor have  been  lost. 

It  will  be  seen  that  abundant  pasture  without  regard  to  quality  is  not  aU  that 
is  needed  in  order  to  produce  good  beef,  and  make  it  in  a  short  time.  Ked  clover 
is  best  suited  to  light  soils  and  level  situations.  Timothy  and  herdsgrass  thrive 
on  heavier  soils,  low  and  damp.  Those  grasses  are  produced  in  double  or  treble 
the  quantities  per  acre  of  the  natural  blue  or  green  giass  and  white  clover,  which 
delight  in  hilly  or  rolling  situations.  Yet  the  latter  are  greatly  preferred  by  the 
oattle,  and  will  make  better  beef  in  a  shorter  time  than  the  artificial  grasses, 
however  luxuriant. 

SXPOSUltES  OR  nCCLlNATlOXS. 

Some  lays  of  pasture  lands  are  more  valuable  than  o there  when  the  soils  ;ire 
equally  fertile.  Those  having  a  southern  tendency  are  most  desirable,  and  the 
herbage  upon  them  is  greatly  preferred  by  the  cattle.  Indeed,  to  so  great  an 
extent  is  this  the  truth  uiat  cattle  having  unlimited  range  will  keep  the  southeni 
expoGores  continually  eaten  bare  while  rich  pastures  ofi'er  in  vain  their  tempting 
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abondajioe.  The  sun,  doubtless,  gives  the  grass  more  strength,  iiuUurity  and 
sweetaess  by  its  direct  rays  upon  it,  as  well  as  by  its  modifyiuff  tnflaences  iipoa 
the  soiL    Most  graziers  havo  some  acquaintance  with  what  is  known  aa 

SOUR  soixa. 

These  are  generally  level,  low  and  undrained  meadows,  often  producing  a 
large  amount  of  grass,  which  the  cattle  refuse  to  eat  so  long  as  they  can  procme 
sustenance  elsewnere.  The  produce,  either  as  grass  or  hay,  is  never  keenly 
relished  i^y  the  animals,  and  will  make  neither  milk  nor  beef  in  any  considenip 
able  quantity.  Such  meadows  are  frequently  sweetened  by  thorough  diainingi 
or  made  better  by  ploughing  in  the  autumn,  so  that  the  winter  frosts  may  disin- 
tegrate the  particles  and  aUow  the  sun's  rays  to  penetrate  and  ameliorate  the 
upper  soil.  Laid  down  in  grass  again  the  succeeding  autumn,  with  a  slight 
dressing  of  lime,  the  pastures  become,  and  for  a  time  remain,  almost  as  rich  and 
deoirable  as  those  in  any  other  situation. 

HOST  PROFITABLE  STOCK* 

It  is  not  to  be  supposed  that  the  feeder  riuses  his  own  stock.  This  is  a  sep- 
arate branch  of  the  cattle  business,  and  those  who  follow  it  are  known  as  "  stock 
raisers."  or  " stock  producers,"  as  distinguished  from  "stock feeders.''  Different 
localities  suit  the  two  branches  of  the  business.  Sections  remote  from  the  markets, 
where  land  sells  at  a  comparatively  low  price,  answer  better  for  stock-raising 
than  feeding,  as  the  lean  or  store  bullock  may  be  driven  or  transported  a  great 
distance  without  injury,  while  the  fatted  animal  rapidly  diminishes  in  both  weight 
and  quality  by  any  mode  of  transportation,  however  careful  may  be  the  treat- 
ment on  the  way.  We  therefore  purchase  in  spring  or  autumn,  as  our  design  is 
to  graze  or  stall-feed,  such  stock  as  we  know  to  be  best  adapted  to  oar  pattures 
or  mode  of  feeding.  A  wide  range  is  offsred  for  our  selection  in  the  dioves  that 
concentrate  at  our  stands  from  all  sections  of  the  cattle  producing  States.  Here 
we  find  the  fine  grade  Devons  from  counties  contiguous  to  Lake  Erie ;  the  moos- 
tain  cattle  frxHn  the  Alleghanies;  the  Humlies,  Mulies  or  Dodded,  and  other 
smaller  cattle  from  the  flat,  sandy  portions  oi  Delaware  and  Maryland;  the 
superior  Oieenbrier  stock  from  the  hills  of  Viiginia ;  the  magnificent  Short-homi 
or  Dnrhams  from  the  Western  Reserve,  from  portions  of  Indiana  and  Illinois; 
and  even  the  stately  Missouri  and  Texas  herds  come  marching  with  Hieir  lofty 
horns  erect  like  battalions  of  soldiOTS.  Oattle  of  eveiy  age,  color,  siae  and 
quality  are  offered  by  the  drovers  in  the  months  of  September,  Ootobtf ,  aad 
November,  at  liie  various  yards  throughout  the  country,  and  at  all  eeasons  of 
theyear  at  the  city  drove  yards. 

Ttke  demand  that  creates  the  supply  of  such  various  breeds  and  almost  opposite 
diaraoteristics  is  sufficient  evidence  that  no  single  breed  or  grade  of  cattle,  how- 
ever many  excellent  points  may  be  comprehended,  will  be  best  in  all  respecto 
for  1^  locaiitiles. 

So  much  depends  upon  the  exposure  and  situation  of  the  feeding  gromddi^ 
their  fertility,  ihe  quality  of  grass  and  water,  and  many  other  oonsideiatiottfl, 
that  lie  general  rule  can  be  adopted  as  applicable  to  all  farms.  The  grariff 
soon  learns  from  experience  what  particular  kinds  of  stock  can  bo  most  profitably 
fed  by  the  means  within  his  reach,  and  makes  his  selections  accordingly. 

For  our  own  fertile  rolling  lands  along  the  Brandywine,  the  Schuylkill  and 
the  Delaware  rivers,  cattle  of  the  highest  types,  represented  by  the  Devons  and 
Short-horns,  are  generally  selected,  and  most  of  the  prize  beeves  in  the  Phila- 
delphia and  New  York  markets  are  fed  on  these  luxuriant  pastures.  But  the 
sandy  levels  of  the  Atlantic  coast  require  smaller  and  a  different  style  of  ani- 
mak.    We  would,  therefore,  conclude  that  the  water,  situation  of  the  pastuiesi 
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both  B8  to  exposure  and  draioage,  as  well  as  the  natural  fertility  of  the  soil^ 
ahoold  determine  the  kind  and  quality  to  be  fatted. 

MOST  PBOFITABLE  JlOJL 

Tho  age  at  which  a  bullock  may  be  most  profitably  fattod  is,  vvitb  feeders, 
still  a  matter  of  difference.  Many  prefer  a  two-year  old,  as  the  gain  in  growth 
from  two  to  three  years  is  by  them  considered  greater  than  at  any  other  period,  while 
the  some  amount  of  food  will  prepare  them  for  tho  butcher  almost  as  soon  as  at 
a  more  mature  age.  Others  maintain  that  growth  is  at  the  expense  of  fat,  and 
thftt  the  same  food  cannot  produce  both  growth  and  fat  in  the  same  ratio  as  the 
one  coadicion  of  fat  alone.  Therefore,  more  maturity  is  desirable,  as  the  growth 
will  then  so  proportionately  diminish  as  not  to  be  an  equivalent  for  longer  keep- 
ing, sad  the  beef  will  be  in  perfection  afi  regards  tenderness,  juiciness  and  rich- 
ness. We  shall  then,  also,  have  the  advantage  of  an  early  market,  as  the  aoi- 
inal  will  pot  on  fiat  more  rapidly,  and  the  gain  of  a  month,  when  the  prices  ai« 
highest,  is  often  equal  to  one-hatf  the  profit«if  feeding.  Another  gain  will  be 
m  the  longer  rest  of  the  pastures^  as  the  interim  will  be  extended  between  sale 
and  purchase  of  new  stock. 

1  shall  therefore  ad(^t  the  age  of  from  from  three  to  four  years  as  the  most 

profitable  age  at  which  to  begin  fattening  by  grazing.    Most  graziers  purchase 

their  stock  in  the  autamn  or  early  winter,  in  order  to  feed  to  them  the  rough 

isjf  stiaw,  and  com-fodd^,  and  thus  convert  it  into  manure. .  Others,  who  lay 

k  no  supply  of  winter  provender,  purchase  in  the  spring  as  soon  as  the  yonnir 

pass  starts,  and  turn  the  cattle  at  onee  upon  the  ;>astures,  where  they  remain  untu 

nnished  lor  the  butdier,  which  requires  a  periu<l  of  from  four  to  seven  monthfl| 

according  to  tho  season  and  the  aptitude  of  the  bullock  to  take  on  fat.     The 

prices  of  atock  cattle  range  about  the  tame  per  pound  in  spring  and  autumn, 

the  gain  in  weight  and  manure  being  ooneiJered  an  equivalent  for  the  wintei'a 

keep. 

WTSTXR,  OB  STALL-FESDIXG  OK  OKAIN. 

In  different  eeetions  the  manner  of  winter-feeding  varies  somewhat,  particularly 
as  to  the  time  of  purchase  of  the  etock  and  its  preparation  for  the  stalls.  Om: 
coetom  is  generally  to  lay  in  steers  four  or  five  years  old,  of  good  quality,  large 
dze  and  nigh  condition,  in  September  or  October,  turning  them  on  the  pas- 
tores^  which  have  been  resting  since  the  grass-fed  cattle  were  driven  to  market, 
Bome  six  weeks  previously,  and  having  them  well  ^'started''  on  the  young  and 
sweet  grass  before  confining  them  on  <uy  feed.  A  good  start  is  a  consideration 
with  practical  feeders,  and  he  is  ^eemed  unskilful  who  allows  his  cattle  to  retro- 
grade in  the  least  degree,  as  it  requires  double  time  and  feed  to  regain  the  loss 
hit  would  suffice  to  keep  the  bullock  in  a  continuous  thrivmg  concGtion. 

The  signs  of  an  untknfty  or  retrc^ading  bullock  are  a  dry,  staring  coat,  or 
hair  standing  on  end  instead  of  inclining  in.  the  natural  way,  sleek  and  smooth;  a 
propensity  to  lick — ^generally  to  lick  tne  hair  against  the  grain  or  opposite  the 
natural  inclination.  The  latter,  however,  is  not  an  infallible  evidence  of*  un- 
thriftiness,  as  any  change  of  condition,  either  for  better  or  worse,  is  indicated  by 
the  animal  licking  himself.  An  experienced  eye  will  readily  notice  the  differ- 
ence between  the  thrifty  and  unthrifty  lick,  which  is  difiicult  to  describe  without 
actual  demonstration  so  as  to  make  it  plain  to  the  inexperienced. 

I  have  heretofore  treated  of  the  mana^ment  of  steers  &om  three  to  six 
years  cdd.  In  regard  to  oxen,  partbalarly  those  of  large  size  and  mature  growth, 
it  is  desirable  to  add  as  much  weight  as  possible,  and  all  weight  must  bo  made 
by  fat  after  growth  has  ceased.  We  therefore  take  the  ok  simply  as  a  frame  on 
which  to  accumulate  the  greatest  amount  of  weight,  without  such  especial  regard  to 
the  time  of  aceomplishing  it^  as  in  the  case  of  the  grass-fed  steers.    Being  of  much 
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greater  size,  we  naturally  suppose  the  time  required  for  fattening  will  correspond. 
This  is  not  often  the  case,  yet  more  time  is  generally  given  as  the  ox  is  made 
fatter  than  the  steer  proportionately  with  his  size. 

A  good  portion  of  the  summer  pasture  will  further  him  greatly  in  his  winter 
feeding,  and  he  is  released  from  the  yoke  as  soon  as  the  warm  weather  of  July 
and  August  sets  in,  so  that  ho  may  range  at  will  over  the  rich  pastures,  drink  of 
the  running  streams,  and  recline  at  ease  in  the  cool  shades. 

His  situation,  in  contrast  with  his  former  life  of  dnidgerj'',  partakes  somowbai 
of  the  Elysian  order,  and  he  seems  to  appreciate  the  change  by  his  rapid  im- 
provement in  condition.  By  the  time  we  are  ready  to  commence  stall-feeding 
him  with  grain,  he  is  in  fine  condition  and  needs  only  to  be  finished  to  any  degree 
of  fatness  required.  Once  in  the  stalls,  w^e  give  each  ox  of  fair  size  (say,  by 
estimate,  from  900  to  1,200  lbs.)  the  allowance  of  four  quarts  of  Indian  meal  at 
each  feeding,  morning  and  evening.  This  amount  is  gradually  increased  until  in 
the  course  of  a  week  or  ten  days  it  is  doubled,  and  if  desirable  to  hasten  the  pro- 
cess, again  doubled  in  two  weeks  more.  This  will  make  one  bushel  a  day,  a 
quantity  greater  than  is  generally^used,  but  may,  with  care,  be  fed  to  advant^. 
Without  care,  however,  the  animal  is  at  some  period  liable  to  refuse  his  food 
altogether,  when  a  change  must  be  resorted  to  in  order  to  restore  the  appetite. 
This  disgust  for  his  food  generally  occm-sdming  continued  sultry  or  wet  weather, 
and  the  careful  feeder  will  anticipate  it  by  a  change,  or  by  decreasing  the  amount 
of  food  in  time.  The  animal  will  really  thrive  much  better  in  such  weather  by 
a  considerable  decrease  in  his  allowance  of  food  than  on  his  usual  quantity, 
eaten  without  appetite. 

The  preceding  rules  are  based  upon  the  supposition  that  the  animal  is  furnished 
y?ith  a  continual  supply  of  hay  or  fodder  of  the  best  quality,  and  a  handful  of 
salt  once  in  a  fortnight,  or  free  access  to  salt  in  the  yard. 

The  very  old  truth  that  "a  beast  thrives  under  the  eye  of  his  master"  means, 
simply,  that  in  order  to  prove  a  successful  feeder  one  must  be  influenced  by  some- 
thing more  than  the  idea  of  prospective  gain.  The  feeder  who  follows  the  busi- 
ness as  a  pleasure  will,  in  most  cases,  be  successful  in  point  of  profit  j  for  it 
implies  interest  to  anticipate  the  requirements  of  the  animal,  to  provide  for  his 
comfort  so  that  his  condition  will  always  be  one  of  ease  and  satisfaction.  Any 
show  of  uneasiness  or  anxiety  will  affect  the  health  of  the  beast  as  it  will  a  mem- 
ber of  the  human  family,  and  tell  more  plainly  on  his  condition.  We  should, 
by  kind  treatment,  an  occasional  change  of  food,  and  by  a  careful  anticipation 
of  his  wants,  so  provide  for  the  comfout  of  the  animal  as  to  leave  nothing  to  be 
desired  by  him. 

FOOD. 

Indian  com  has  been  adopted  as  the  staple  cattle  food  for  the  middle  Statds, 
as  it  furnishes  both  the  carbonaceous  or  fat-producing  element,  and  the  nitrogenous 
or  flesh-forming  qualities  in  a  greater  degree,  compared  with  its  cost,  than  any 
other  grain,  or  any  combination  of  articles  used  as  food.  There  is,  however, 
some  difference  of  opinion  on  the  subject,  though  our  experience  has  confirmed 
our  original  views.  The  English  give  decided  preference  to  the  oil-cake.  Bat 
with  them  it  is  a  choice  between  the  oil-cake,  roots  and  oatmeal  or  bran,  Indian 
com  being  out  of  the  question.  Some  fai'mers  in  this  country  follow  the  English 
plan  of  oil-cake  and  roots;  the  roots  or  other  alternative  being  necessary  to 
correct  such  concentrated  and  heating  food.  There  is  also  a  diflferenoe  of  opinion 
as  to  the  economy  of 

COOKINa  OK  STBAMSNG  FOOD 

From  a  series  of  experiments  conducted  for  the  purpose  of  detcsrmining  the 
relative  amount  of  fat  or  weight  produced  by  raw  or  cooked  food  of  the  same 
quantity  and  quality,  I  conclude  that  from  a  fourth  to  a  third  less  cooked  food 
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will  make  the  same  amount  of  fiaty  and  be  eaten  with  a  greater  relish .  Cooked  food 
Is  also  condacive  to  the  health  of  the  animal,  and  will  soon  show  in  the  smooth- 
aess  and  brightness  of  his  hair,  the  liveliness  of  his  expression  and  his  playful 
lisposition.  Much  of  the  coarser  food,  such  as  large  clover  and  timothy  stems 
md  cornstalks,  that  would  otherwise  be  wasted,  may  be  cut  up,  steamed  and 
sprinkled  with  a  little  meal  or  bran  and  a  little  salt,  and  so  converted  into  a 
palatable  and  nutritious  food.  But  when  the  cost  of  the  cutting  and  steaming 
nachinery,  the  fuel  and  the  extra  labor  are  taken  into  the  account,  unless  the 
)usiness  be  conducted  on  a  large  scale,  the  economy  of  the  process  remains  a 
natter  of  doubt, 

I  have  now  arrived  at  the  point  most  essential  as  regards  the  profit  and 
pleasure  of  feeding  neat  cattle.     It  is  the  judicious 

SELECTION  OF  STOCK. 

In  this  business  it  is  emphatically  true  that  *'  nothing  pleases  without  profit  f 
for  the  animal  that  refuses  to  thrive  generously  and  kindly  under  proper  treat- 
oaent  is  ever  an  object  of  solicitude  to  the  owner,  and  rarely  repays  the  trouble 
and  expense  involved  in  his  care.  It  behooves  us  therefore  to  make  our  selec- 
tions with  a  view  to  the  particular  manner  we  adopt  in  feeding,  as  well  as  regards 
the  quality  of  the  food  or  the  pastures  for  which  they  are  intended.  A  few 
general  rules  may  not  bo  amiss,  as  any  healthy  beast  that  accords  with  them 
cannot  fail  to  be  of  high  character.  In  the  selection  of  qur  cattle  for  both 
grazing  and  stall-feeding  we  look  for  the  same  general  characteristics,  more 
nAture  age  being  desirable  for  winter-feeding  only.  The  practiced  eye  takes 
m  at  a  glance  all  the  advantages  and  disadvantages  presented  in  the  points  of 
the  animal,  and  at  once  completes  his  mental  calculations  with  remarkable  accu- 
racy as  to  the  weight  of  the  beef  when  fatted  and  slaughtered  six  months  or  a 
year  hence.  A  good  judge  will  select  a  score  of  cattle  from  a  drove  of  100 
head— every  bullock,  as  lie  points  him  out,  being  superior  to  all  others  in  the 
berd — in  less  time  than  it  will  require  fdr  me  to  describe  the  points  that  go  to  make 
np  excellence.  He  first  notes  the  general  **make  up"  or  form  of  the  beast ;  next 
his  hair  or  coat  and  skin,  and  finally  his  eyes,  as  indicative  of  his  general  dispo- 
sition. As  to  color,  there  is  a  variety  of  opinions ;  a  dark  red  being  generally 
preferred,  and  a  white  or  black  least  desu-ed.  But  since  the  introduction  of 
ihort-homs  the  prejudice  against  light  colors  has  greatly  abated  j  for  there  is 
'eally  nothing  in  the  color  ef  the  hair,  unless  it  be  indicative  of  the  color  of  the 
>kin,  to  affect  the  fattem'ng  qualities.  A  moderately  thin  skin,  soft  or  mellow  to 
ho  touch,  with  a  degree  of  elasticity,  and  of  a  yellow  color;  hair,  soft,  long 
ind  fine;  form,  symmetrical  and  devoid  of  sharp  points;  the  ribs  rounded, 
pringing  well  from  the  back,  giving  the  body  a  cylindrio  shape;  the  back, 
i  straight  line  from  the  head  to  the  base  of  the  tail;  hips  round  and  moder- 
ately broad,  rising  nearly  to  a  level  with  the  back ;  chest,  broad  and  deep,  to 
kllow  full  play  for  the  vital  forces  which  give  constitution  and  vigor  to  the  beast ; 
he  legs  short,  neat,  and  the  bones  of  moderate  size  and  well  turned,  for  it  is  of 
hese  we  judge  of  the  frame  on  which  we  are  about  to  finish  our  beefy  structure ; 
highs,  full  and  well  extended  downward ;  head,-  clean  and  devoid  of  a  fleshy 
kppearance ;  neck  tapering  sharp  to  the  head,  and  with  little  or  no  appendage 
i  useless  skin ;  tail  well  set  at  the  base,  slender  and  finished  with  a  good  brush ; 
>yes,  placid  but  genial,  and  horns  of  a  clear  color,  gradually  tapering  to  a  point. 

These  rules  might  be  extended,  perhaps,  advantageously,  but  I  aim  at  sim- 
plicity, and  mention  such  points  only  as  may  be  general  guides  to  the  inexpe- 
ienc^.  The  intelligent  practical  feeder  has  his  own  standards  founded  on  his 
>wn  experience,  and  ia  governed  in  some  degree  by  his  •onveniences,  his  resources 
md  the  climate.  But  where  these  are  favorable,  and  the  highest  types  of  cattle 
Bure  Hatted,  the  business  is  the  most  interesting  of  rural  occupations,  and,  for  the 
labor  and  caro  involved,  perhaps  the  most  remonerative.  * 
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THE  ROCKY  MOUNTAIN  GOAT. 


Plate  XXV  furnishes  a  spirited  illofftration  of  tliat  rare  and  beantifal  denizen  of 
the  Rocky  mountain  summits,  ApLoccrus  monlamis^  known  as  the  Rocky  mountain 
goat,  although  it  is  not  a  goat  at  all,  but  a  goat-antelope,  one  of  two  species 
existing  in  North  America,  the  other  being  AfMocapra  Aitiericama,  or  the  proDg- 
hom  antelope,  and  both  allied  to  the  gacelle  and  chamois,  the  antelopes  of 
Europe,  and  80  or  more  varieties  in  Africa.  They  belong  to  the  Cavkomia 
family,  or  hollow-horns,  "  niminants  ^vith  the  horns  permanent,  hollow,  and  enclos- 
ing a  process  of  the  frontal  bone,''  which  includes  antelopes,  goats,  sheep,  musk- 
oxen,  and  biifialoes.  There  is  a  sheep  of  tlie  Rocky  moantai&s,  the  big  horn, 
Ovis  montanOy  but  no  true  goat  native  to  this  mouiitaiu  region  or  any  part  of 
North  America.  It  is  worthy  of  mention  Uiat  there  exists  in  South  America  no 
native  member  of  the  Camoorma  family,  in  any  of  its  numerous  branches. 

The  two  goat-antelopes  differ  much  in  appearance  and  in  geographical  range 
Both  are  larger  than  the  domestic  sheep,  with  longer  legs,  and  erect  head  and 
neck,  that  give  them  greater  altitude.  But  ihe  hair  of  the  prong-horn  antelope 
is  coarse,  thick,  very  spongy,  and  slightly  crimped,  while  the  Aplooerus  has  a 
white,  brittle  fleece,  intermixed  with  short,  soft,  and  silky  hair.  The  An^ocap^^ 
is  of  a  prevailing  yellowish-brown  color  on  the  back,  with  white  underneath  and 
on  the  posterior  part  of  the  back.  This  spocies  is  found  on  the  plains  from  the 
Rio  Grande  to  the  Saskatchewan,  and  as  far  west  as  the  Gaaoade  range  of  Gali- 
fomia  and  Oregon;  the  Rocky  mountain  goat-antelope  only  in  the  higher  po^ 
tions  of  the  Rocky  momitain  and  Cascade  ranges,  at  a  much  higher  ahi^de  than 
the  habitat  of  the  OvisnumiafMj  or  big-horn  £eep. 

Aplocerus  montanue  is  thus  characterized  by  J.  £.  Gray,  in  the  PiooeedingB 
of  the  Zoological  Society  of  London:  ^ Horns  small,  conical,  nearly  ere^ 
slightly  inclined,  and  recurved  at  tip ;  rix^^  at  the  base.  Nose,  ovine,  haiiy; 
muflie,  none;  tear  bag,  none;  fur  short;  under  fiir,  woolly;  outer,  veiy  koigi 
hairy,  and  dependent;  false  hoofs  present.^  Profisseor  Baizd,  of  the  Smithsonian, 
says  that  the  horns,  which  are  jet  black,  polished,  slender,  and  oonioal,  are  modi 
like  those  of  the  chamois.  The  hair  is  very  long,  covering  the  body,  tail,  and 
upper  part  of  the  legs;  and  a  long,  goat-like  ix&  depends  from  the  .chin.  Dr. 
Richardson  calls  the  silky  under-leeoe  ''a  close  coat  of  fine,  white  wool,"  and 
says  the  hair  on  the  face  and  legs  is  short,  bnt  not  woolly.  The  general  appear- 
ance, erect  head,  ohin-Wft,  &o.,  are  goat-like,  but  the  body,  as  weU  as  the  dowsj 
undcT-coat,  is  more  like  that  of  the  sheep. 

This  animal  inhabits  a  region  so  elevated  aa  to  produce  only  mossea,  isnii- 
Alpine  forms  of  flowers  and  dunabe,  and  a  few  stunted  i^pecimens  of  the  Fkatt 
conioria,  with  abundance  of  melting  sbow  in  near  proapeot.  In  the  sonmier 
months  it  reaches  a  high  elevation — sevaetimes  an  alritode  of  ten  to  fifreen  tfaoa- 
sand  feet  above  the  sea  level — ^wheie  man  seldom  ventwras — threading  with  care- 
less ease  the  labyrinthine  ^ray,  leaping  with  safety  from  rock  to  rock,  th«  male 
leading,  often  followed  by  several  finales  and  their  yoong,  all  in  single  file. 
If  frightened  or  fired  'at,  they  gallop  along  the  edges  of  feidfiil  predpioes  care- 
lessly as  they  would  traverse  a  plsdn,  and  cross  a  chasm,  one  after  another,  each 
alighting  in  turn  upon  the  same  spot,  with  more  of  the  lightneos  and  graoe  of  a 
winged  creature  than  is  expected  in  the  most  graoeful  and  aleit  of  the  four- 
footed  tribes.  Thev  are  extremely  cautious,  their  senses  of  smell  and  heariAg 
very  acute,  and  the  difficulty  of  obtaining  specnnens  is  there&nre  g»atly  increased. 
The  Indians  formerly  punnied  and  captored  this  goat^uitelope  far  its  fleeco, 
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^hich  they  delivered  at  the  trading  depots  of  the  Hudson^s  Bay  Company,  or 
Tought  into  a  rade  blanket  or  rug.  Several  specimens  of  skins  have  lately 
een  placed  in  the  British  Moseura  by  John  Keast  Lord,  F.  Z.  S.,  naturalist  of 
le  British  North  American  Boundary  Commission,  who  closely  studied  their 
abits,  and  procixred  the  apparatus  with  which  the  aborigines  of  British  Colum- 
ia  and  Vancouver  Island  spun  the  softer  wool,  and  obtained  a  specimen  of  the 
ide  loom  with  which  they  wove  the  yam  into  blankets.  The  following  extract 
om  an  article  in  the  "  Student/'  (London,)  by  Mr.  Lord,  shows  how  the  demand 
T  this  material  has  decreased : 

The  Hndflon't  Bay  Company  take  a  lew  of  the  better  class  of  groat-skins  from  the  Indian 
r  trappers,  but  pay  only  a  yery  meam  price  for  them.  It  Is  worthj  of  remark,  en  passant, 
at  At  the  Hudson's  Bay  Company's^arch  sale  of  furs  for  the  year  1867,  Kocky  mountain 
>tt-8kins,  althouffh  of  unusually  fine  staple,  realized  only  about  a  shilliDff  per  skin,  not  a 
nth  part  aa  much  as  they  made  in  the  years  1864-5;  and  this  fallini^  off  in  rahie  is  thns 
eovDted  for :  Dorinfr  the  pravtoos  yean  it  was  the  fisshion  with  the  ladies  to  nse  mnfEi, 
)pet8,  Jbc,  made  from  the  long  black  hair  of  an  African  monkey.  The  dyed  hair  of  the 
]cky  mountain  goat  exactly  corresponds  with  that  obtained  from  *'Jacko,'*  and  as  it  could 
purchased  for  a  considerably  smaller  sum,  the  demand  was  great  for  it;  and  hence  the 
cieued  price  it  fetched  at  the  auction.  Now  monkey -skin  garments  are  not  in  vogue,  the 
tts'  hair  employed  to  imitate  it  is  not  required,  and  accordingly  the  price  has  redded  to 
MTO  nothing.  It  is  not  a  little  remarkable  that  the  employment  of  this  jacket  of  a  tropical 
imtl  should  have  a  direct  influence  upon  the  value  of  one  mainly  confined  to  high  noruam 
atudes. 

The  flesh  is  not  highly  esteemed  as  an  article  of  food.  It  is  represented  to  be 
agh,  with  a  strong,  rank  flavor,  from  which  even  the  meat  of  the  kid  is  not 
:empt.  It  is  not  a  favorite  aliment  with  the  Indians,  whose  tastes  cannot  be 
temed  fastidious.  The  body  is  somewhat  larger  than  the  average  sise  of  the 
tnestic  sheep. 

The  kids  appear  about  the  be^nning  of  June,  and  twins  are  somewhat  unuBuaL 
bey  are  beautiful  little  animals,  very  playful,  and  exceedingly  agile  in  their 
mbols.  In  the  T^inter  they  descend  to  the  range  of  the  snow-line,  and  manage 
obtain  scanty  subsistence  until  they  are  able  to  enjoy  their  favorite  pasturage 
3ong  the  lichens,  stunted  cprasses,  and  pine  fronds  of  the  mountain  summits, 
is  found  on  all  the  more  elevated  portions  of  the  Northern  Rocky  mountains, 
rant  Kainer  is  said  to  be  a  favorite  haunt,  and  the  higher  peaks  of  Washington 
ttritory  abound  with  them.  They  have  been  seen  near  Fort  Benton,  and  the 
diane  near  Fort  Simpeon  and  among  tfie  hilla  of  the  npper  Neeqnally  kill 
mbers  of  them. 

Mr.  Lord  deems  the  Apleoerus  a  valuable  animal  to  aoclimatize,  and  thinka  it 
^d  thrive  among  the  monntaina  of  Scotland,  and  prove  a  remunerating  <' wool- 
uiog  animal."  Its  coat  ia  v^  thick,  and  it  composed  of  two  claeses  of  hairy 
e  extremely  long  and  somewhat  ooaxee,  beneath  wnich  ie  a  short,  dense  iM>T- 
Bg,  very  fine,  ''  as  deUoate  in  fibre  and  texture  m  that  ci  the  fiamooa  go§i  of 
iftEmere."  The  outer  ooat  of  hair  ia  very  long,  covering  the  body,  tml,  and 
^  like  the  fleece  of  the  Merino,  being  most  abundant  on  the  shoulder,  neck, 
ok,  and  thighs.  The  beard  iipon  the  ehin  Appears  to  be  conUnned  down  the 
roat,  dangling  from  the  oheet  between  the  fore  legs.  There  is  little  difierenoe 
the  figures  of  male  and  female,  except  that  the  male  has  more  development 
heard  and  outer  coat  and  longer  horns. 

It  would  be  worth  while  to  asoertain  moxe  d^nitely  the  precise  habits  and 
pabilities  of  this  Amerioan  animal,  and  ascertain  its  pecnniaiy  value,  before 
udbing  further  through  Asia  for  goats  to  aoolimatiize  upon  this  continent, 
i>Qgh  the  probabilities  of  soooess,  unless  in  mountain  sections,  might  not  be 
X)Qg  enoogn.  to  wairaBt  xaadi  enthusiasaL  in  the  effort. 
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CHINA  GRASS. 


The  nettle  of  the  east,  Boehmeria  tenacissima,  vulgarly  called  ramie,  and  by 
other  local  names  in  different  districts  of  sonthem  Asia  and  the  islands  adjacent, 
has  excited  mnch  attention  in  the  sonthem  States  since  its  introduction  thereby 
M.  Roezl,  in  the  spring  of  1867,  though  it  was  first  introduced  into  the  conntiy 
in  1855,  from  the  botanical  garden  of  Jamaica,  and  cultivated  in  the  United 
States  botanical  garden,  and  subsequently  in  the  experimental  garden  of  the 
Department  of  Agriculture.  It  was  there  grown  from  seed — a  fact  that  should 
be  mentioned,  a  general  impression  having  been  received  in  the  south  that  it  is 
propagated  only  by  cuttings. 

The  high  price  of  cotton,  and  the  disturbance  of  the  economy  of  its  cultore 
by  the  results  of  the  war,  have  given  an  absorbing  interest  to  the  feasibility  of  sub- 
stituting ramie  fibre  for  the  southern  staple,  and  led  thousands  to  experiments 
which  they  otherwise  never  would  have  undertaken.  The  Commissioner  of 
Agriculture,  to  afford  an  opportunity  for  a  thorough  test  of  a  fibre  of  superior 
strength  and  great  lustre  and  beauty,  has  imported  from  Paris,  for  trial  in  1868, 
seed  of  the  S.  tenacissima,  and  also  of  the  B.  candicans.  These  seeds  have 
been  distributed,  and  many  reports  havcJ  been  received  by  the  Department  of 
their  failing  to  geiminate,  and  yet  the  failure  attached  to  the  experimenter,  and 
not  to  the  seeds,  as  portions  of  the  same  importation,  in  every  instance  of  trial 
by  the  Department,  germinated  readily.  The  seeds  are  very  small  and  require 
sfight  covering,  and  being  very  near  the  surface,  need  protection  from  the  rays 
of  the  sun,  as  well  as  the  right  degree  of  moisture. 

THE   EXPEMMEXT  IN  THIS   COUNTllY. 

Since  March,  1867,  when  the  dissemination  of 'this  plant  commenced  jUNow 
Orleans,  an  interest,  amounting  almost  to  a  furor,  has  been  excited  in  that  vicinity, 
and  subdivisions  of  roots  have  been  fi'cely  sold  at  a  dollar  each.  Exaggerated 
representations  have  been  made,  and  it  is  feared  that  the  ardor  of  experimenters 
may  be  cooled  by  disappointment.  There  seems  to  be  no  reason  to  doubt  it3 
rampant  growth  and  great  thriftiness  in  that  latitude ;  it  has  been  planted  in  every 
summer  and  autumn  month,  and  reports  of  rapid  growth  have  been  invariable; 
the  question  now  to  be  solved  concerns  the  economy  of  its  production  and  pre- 
paration as  a  fibre,  in  competition  with  cotton  and  other  textiles.  It  is  increafed^ 
not  only  by  root  cQvdsions,  but  with  perfect  ease  by  cuttings,  by  layering,  and 
by  planting  the  seed.  From  one  root,  planted  in  March,  1867,  Mr.  F.  J.  Knapp 
reports  an  mcroase  of  100,  and  from  layers  and  cuttings  of  the  same  more  than  a 
thousand.  It  is  stated  that  in  one  instance  100  roots  in  nine  months  produced 
40,000  plants. 

The  beauty,  durability  and  value  of  the  fabrics  Joiade  from  this  fibre  are 
unquestioned;  the  desirability  of  its  success  as  an  important  accession  to  the 
products  of  American  a^picultare  is  conceded ;  the  only  point  to  be  made  el^ 
at  the  present  time  is  the  profit  of  the  production.  Will  it  pay  f  lliat  is  f 
more  difficult  question,  and  one  that  should  be  answered ;  all  present  experi- 
ments should  be  durected  to  its  solution.  The  plant  will  grow ;  it  may  yield  a 
largo  product  per  acre.  Then  how  cim  it  be  most  successfully  abd  economically 
grown  t  How,  especially,  shall  it  be  most  cheaply  and  efficiently  prepared  fo' 
the  market?  and,  finally,  what  modifications  and  improvements  in  its  manoiao 
tore  can  be  made  to  insure  a  large  demand  for  the  raw  material  t    The  draw- 
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hack  to  its  more  general  use  is  its  brittleiiess,  which  prevents  weaving  it  by 
machlDery,  while  the  Chinese  hand-loom  is  inadmissible  in  these  days  of  steam 
and  water  power.  Therefore,  it  is  not  used  alone,  but  always  in  combination 
with  other  material,  the  warp  generally  being  cotton,  the  weft  China  grass. 

Manafactorers  are  anxious  to  use  it;  many  of  them  have  spent  time  and 
money  in  attempted  discoveries  of  means  and  appliances  for  working  it  to  better 
advantage.  A  chemical  process  of  treating  the  fibre  has  resulted  in  producing, 
in  combination  with  cotton,  an  article  resembling  the  best  mohair,  a  stiff,  strong 
and  cool  textjire,  silky  and  beautiful.  It  is  possible,  perhaps  probable,  that 
farther  discoveries  in  this  direction  may  give  a  ten-fold  impetus  to  the  manu- 
ilMstiirers'  demand.  It  must  also  be  had  at  a  low  price,  or  it  never  can  compete 
with  cotton.  Misapprehensions  of  its  present  marketable  value  are  current, 
which  should  be  corrected.  The  British  imports  of  China  OTass  (probably  also 
inclading  a  portion  of  the  fabric  of  the  Neilgherry  nettle)  amounted  to  only 
65,208  pounos  in  1867,  and  the  average  cost  was  scarcely  19  cents  per  pound,  while 
the  cotton  imports  of  the  same  year  were  1,262,536,912  pounds,  and  the  average 
cost  nearly  21  cents  per  pound.  One  great  want  in  this  connection  is  suitable 
machinery  for  separation  of  the  fibre,  and  preparation  for  manulacture.  This 
was  mentioned  as  a  desideratum  in  the  report  of  the  International  Exposition 
five  years  slso.  A  machine  for  separating  the  fibre  has  been  invented  by  Mr. 
Benito  Roezl,  which  is  claimed  as  a  success.  The  machine  is  a  metallic  cyl- 
inder three  feet  in  diameter,  driven  at  the  rate  of  300  or  400  revolutions  per 
minnte.  It  is  provided  with  transverse  bars  or  knives  projecting  from  the  peri- 
meter, (for  breaking  up  the  wood  and  extracting  it  from  the  fibre,)  in  combina- 
tion with  alternate  concave  and  convex  table  edges.  The  plants  are  first  sub- 
jected to  the  action  of  the  machine,  then  soaked  in  hot  water,  again  passed 
between  the  knives  and  table  edge,  and  finally  'soaked  several  hours  in  a  solu- 
tion of  common  lye,  soap  and  water,  heated  nearly  to  the  boiling  point.  The 
fint  operation  strips  off  the  loaves,  scrapes  away  the  bark,  and  talkes  out  the 
woody  substance  and  three-fourths  of  the  gummy  matter,  and  is  performed  with 
the  concave  edge  adjusted  to  the  table.  The  second  is  simply  steeping  in  water 
to  Boften  the  remaining  gum.  The  convex  edges  of  the  knives  then  soften  and 
flatten  the  fibre,  which  is  ready  for  manufacture  after  the  second  steeping  and 
Buheequent  drying. 

ACCLIMATING  TESTS  IN  OTHEB  C0T7NTBIES. 

The  history  of  its  introduction  into  Europe  has  some  curious  features.  Sir 
W.  J.  Hooker  was  early  interested  in  the  experiment  at  a  period  when  little  was 
bown  of  the  plant  tlmt  produced  so  beauuful  a  fibre.  He  identified  the  B. 
^^kea  and  B,  tenadssima  as  really  the  same  species,  and  sought  to  introduce»the 
fibre  into  Great  Britain  in  lar^e  quantities,  and  to  encourage  its  systematic  pro- 
<^&ction  in  British  colonies,  mm  the  hope  of  reducing  the  price  which  it  had  com- 
oumded  (£rom  «£60  to  oC120  per  ton)  to  a  figure  which  should  encourage  its 
general  manufacture.  In  1851,  referring  to  plants  then  growing  in  the  royal 
gardens  at  Kew,  he  says: 

LoDg^  previons  even  to  the  time  when  the  commercial  importance  of  the  fibre  became  known 
jJiDOQg  MB  we  had  raised  this  plant  and  had  it  in  cultivation  in  a  hothouse,  or  in  a  warm  ^preen- 
*^^iBe.  This  present  year  we  have  planted  it  in  the  open  ground,  rather  with  a  view  of 
*>)owing  that  it  cannot  succeed,  than  with  a  hope  of  its  bearing  our  climate  unharmed  save 
^^ng  the  hottest  of  the  summer  months.  But  this  is  no  reason  why  the  "  Chinese  grass  *' 
"^^d  not  be  cultiyated,  and  advantageously,  in  our  colonies — that  is,  such  of  our  col- 
^1^8  as  possess  a  climate  nearly  analogous  to  that  of  Canton;  and  wo  cannot  doubt  that  it 
^^nld,  with  due  care*  prove  a  most  valuable  aud  important  article  of  export.  It  is  only  a 
^e  and  correct  knowledge  of  such  plants,  and  of  the  peculiarities  of  soil  and  climate  neces- 
'^  for  their  being  successfully  reared,  that  can  enable  us  to  grow  them  to  good  purpose. 

J'or  sixteen  years  this  recommendation  was  practically  unheeded,  but  official 
^ion  was  finally  taken  in  consequence  of  a  communication  to  the  United  States 
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Department  of  Agrioultare,  by  one  of  its  foreign  correspondents,  George  J.  Abbot, 
e€iq.,  United  States  consal  at  Bradford,  England,  which  was  made  public  in 
the  annual  report  for  1865,  in  a  practical  essay  upon  this  plant  and  its  prodDCt& 
Specimens  of  the  manufacture,  sent  by  the  same  gentleman,  were  at  the  same 
time  deposited  in  the  museum  of  this  Department.  The  fact  was  stated  that  con- 
siderable quantities  were  produced  in  China,  but  that  the  dvil  war  there  hid 
interfered  with  its  produetion,  as  civil  war  in  this  country  had  reduced  the  yield  of 
cotton ;  that  it  was  then  worUi  in  England  <£80  per  ton,  and  that  it  might  per- 
haps be  profitably  grown  in  the  souuiem  States,  and  its  production  become  a 
valuable  addition  to  American  industry. 

Great  Britain  was  at  this  time  engaged  in  a  solution  of  the  queetion  ci  the 
cotton  supply,  and  this  official  mention  at  once  attracted  the  attention  of  thft 
British  auUiorities,  who  immediately  communicated  with  Dr.  Hooker,  at  Kew, 
asking  his  opinion  qb  to  the  colonies  most  suitable  to  the  cultivation  of  this  fibre. 
In  response  to  despatches  sent  to  colonial  governors;  facts  are  reported  ooncen- 
ing  experiments  with  this  plant. 

Mr.  Wilson,  of  the  Jamaica  garden,  from  whom  seed  was  received  for  the 
botanic  gardens  of  this  citv  in  1855,  reports  to  the  colonial  secretaiy  that  the 
Boehmeria  was  introduced  m  1854,  was  found  to  thrive  admirably,  and  to  pn>- 
duce  two  crops  of  shoots  annually  of  eight  to  ten  feet  high.    He  says: 

The  plant  beiog  soffiraticose  the  shoots  die  down  to  the  crown  of  the  stool  as  soon  ai  the 
seed  ripens,  and  are  rapidly  succeeded  by  ethers,  and  I  find  by  an  experience  of  12  yosri 
that  two  regular  crops  of  growth  or  shoots  are  all  that  cui  be  reasoiiablj  ezpeeted  or  Data- 
rally  produced  per  annum.  I  have  found  the  loxoriance  of  growth  to  be  ikU  that  coald  be 
expected,  and  even  to  vie  with  most  of  onr  rank  growing  weeds.  The  peculiarities  best 
suited  for  the  most  successful  culture  of  this  plant  are  a  rather  rich  and  porous  soil,  warm  and 
moist  olimat«f  and  at  altitudes  not  exceeding  3,000  feet  In  this  description  of  land  sad 
olimate  the  island  abounds,  more  pai^icnlarly  in  this  eoaatrr  in  the  lower  mils  aad  abaadooid 
Bupur  estates.  I  have  distributea  this  plant  largely,  which  has  thriven  well  ia  geaeral,  but 
It  IS  held  in  little  estimation,  being  looked  upon  more  as  a  weed  thsA  as  containing  the  genn 
of  a  futnre  new  and  valuable  staple ;  however,  the  experiment  has  placed  beyond  tne  maow 
of  a  doubt  the  entL«/  eligibility  of  soil  and  climate  for  the  fhll  ana  healthy  deTelopmeat  of 
the  plant  in  general.  Some  years  age  I  received  a  fine  sample  of  this  fim  firoM  JUmdoOt 
where  it  was  deaned  from  the  raw  material  sent  from  India ;  the  marketable  value  oC  thif 
fibre  was  2s.  Qd,  per  pound,  being  equivalent  to  £260  per  ton. 

A  report  from  Mr.  Prestoe,  of  the  botanic  garden  at  Trinidad^  represents  Aat 
the  phmts  thrive  well  there,  and  might  be  inoreased  at  a  small  expense  to  many 
thousands  in  a  few  weeks. 

The  soil  and  climate  of  the  Bahamas  are  stated  to  be  unsuited  to  its  suooessfol 
growth. 

Mr.  Home,  sub-director  of  the  Mauritius  Botanic  Oaiden,  states  that  a  few 
plants  only  were  grown  at  the  date  of  the  reception  of  the  despatch,  but  that 
effoirts  would  promptly  be  made  for  their  propagadon,  and  a  poition  or  the  gar 
den  would  be  set  apart  for  the  especial  otudvation  of  fibre-yielding  plants,  with 
a  view  of  testing  their  commercial  importance.  8ir  Henry  Barkly,  govenunr  of 
the  Mauritius,  has  no  doubt  that  B.  tenadssma  will  thrive  there,  as  two  specks 
of  the  same  genus  are  indigenous  to  the  island ;  but  he  mentions  as  a  drawback 
to  practical  operations  with  it  the  large  amount  of  capital  invested  in  the  sn^ 
manufacture,^  which  may  prevent  the  '^  larger  proprietors''  engaging  with  spirit 
in  the  enterprise,  while  the  smaller  planters,  many  of  them  natives  of  Beogal 
and  presumed  to  be  acquainted  with  the  mode  of  oultuie,  may  find  in  it  as 
important  resom'ce. 

In  the  Straits  Bettlements  little  is  expected  unless  the  govemment  shall  ^ 
its  profit  by  cultivating  a  small  experimental  patch,  as  was  done  by  the  Indian 
govemment  in  the  case  of  tea  and  of  dnchona. 

An  interesting  report  of  the  experiment  in  Queenslandis  made  by  Mr.  Walttf 
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,  dirootor  of  the  Bibbane  Botanio  Grardens,  to  Sir  6.  F.  Bowen,  the  governor, 
which  the  following  extract  is  made : 

icmred  plants  of  the  "Chma  grus*'  00  far  buck  as  in  1855,  from  the  late  Sir  W.  J. 
fir,  of  the  Boyal  Oftrdens,  Kew.  About  a  quarter  of  an  acre  of  the  Brisbane  Botanic 
sna  was,  for  two  years,  devoted  to  tbeir  special  cultiration.  Thej  flourished  yigorously, 
equired  comparatively  little  care  in  their  preparation  or  preservation.  There  being  at 
me  no  very  tempting  demand  in  the  European  markets  for  the  fibre,  and  there  beiDj^  no 
inery  or  appliances  in  the  colony  for  extracting  it,  and  finding  that  the  plant  had  attained 
uberance  and  tenacity  of  growth  which  was  g^nUKiaUy  encroaching  upon  more  ground 
could  be  properly  spared,  I  caused  it  to  be  removed  to  the  border,  on  the  bank  of  the 

where  it  can  now  be  seen  growing  in  a  very  thriving  condition.  Some  of  the  fibre, 
ner,  was  sent  home  to  the  International  Exhibition  in  1863 ;  and,  as  I  believe  there  are 
B«ns  in  this  colony  for  extracting  it  on  a  more  extensive  and  systematic  scale,  I  have 

been  contemplating  the  desirability  of  again  settin(|^  i^art  a  portion  of  ground  for  the 
aiv<e  cultivation  of  ue  plant,  in  the  hope  of  being  able  to  |^V9  a  more  practical  illus- 
a  as  to  the  quality  or  the  fibre  producible  in  Queenslaao,  and  also  with  a  view  ol 
lating  others  to  embark  in  .the  enterprise. 

ITS  CULXmEtB  IN  CHIKA. 

.  China  the  seed  is  gathered  very  carefully  before  the  approach  of  frost,  and 
I  sufficiently  diy  is  placed  in  a  jar  or  basket  mixed  with  sand  or  dry  earth| 
the  vessel  covered  with  straw  as  a  protection  against  the  frost  At  the  time 
[anting  they  are  tested  by  immersion  in  water,  the  imperfect  ones  floating  at 
op. 

he  proceedings  of  the  Agri-horticnltaral  Society  of  India  give  an  idea  of  the 
» of  coltm'e  and  means  of  preparing  the  fibre.  A  loose,  dry  soil  is  selected, 
a  stream.  The  groond  is  well  broken  and  manured,  and  laid  out  in  beds 
t  yards  long  and  one  wide,  which  are  carefdlly  raked  and  wateced  one  day, 
the  same  processes  repeated  on  the  followmg  day,  preparatory  to  sowing, 
seeds  are  then  mixed  with  a  little  dry  earth  and  sown  broadcast,  and  after- 
Is  the  beds  are  swept  lightly  with  a  broom,  covering  the  seeds  and  smooth- 
the  sor&ce  at  the  same  time.  Matting  is  suspended  on  a  temporanr  frame- 
L  over  the  beds  before  the  plant  emeiges  from  the  soil  for  protection  until 
plant  is  two  inches  high,  and  this  oovermg  is  watered  every  day  and  removed 
igfat.  When  thiee  inches  high  they  are  transplanted  in  rows  fom:  or  five 
08  apart ;  watering  is  contintied  three  or  four  times  daily  for  the  first  ten 
I,  when  an  oecasionkl  wetting  soffices.  At  the  approach  of  cold  weather 
Seld  is  covered  *with  a  heavy  coating  of  man«re  for  winter  protection.  In 
di  the  manure  is  removed  and  wat^ng  in  dry  weather  resumed.  In  the 
t  or  fourth  year,  aa  is  stated,  the  stems  aie  raady  for  cutting,  and  sometimes  in 
second  year.  '  If  grown  frqm  roots  (cut  in  pieces  and  planted  18  inches 
t)  they  are  ready  for  cutting  the  second  year,  and  after  a  pl^tation  is  estab- 
d  three  crops  per  year  are  secured. 

he  stems  are  cut  an  inch  from  the  snr&oe ;  the  first  catting  occurring  in  June, 
the  last  in  September  or  Octeber,  the  stems  being  six  or  eight  feet  high. 
r  cutting,  the  plants  are  covered  with  manure  and  watered, 
le  first  step  in  preparing  the  fibre  is  the  stripping  of  the  leaves  by  women 
children ;  then  the  stems  are  soaked  in  water  and  afterwards  broken  in  the 
le,  thus  loosening  the  fibrous  portion,  when  the  finger  nails  are  ineertod 
eon  bark  and  stem,  and  passed  from  t4>p  to  bottom,  sepai'ating  one-half  the 
The  remaining  fibre,  after  fhrther  soaking,  is  taken  off  with  a  rudely 
i  knife,  with  a  blade  about  two  inches  leng.  ^This  rude  implen^ent  is  held 
e  left  hand ;  its  edge,  which  is  duU,  is  raised  a  lino  above  the  index  finger ; 
3  of  hemp  (or  fibre)  aje  then  drawn  ever  the  blade  from  within  outwards, 
being  pressed  upon  by  the  thumb,  t^e  fibroufi  portion  of  one  surface,  and 
Qudlaginous  part  of  the  other,  ape  thus  tokea  on.  The  hemp  then  roUs  up 
boiled  tendon.  After  being  wiped  dry  it  is  exposed  to  the  sun  for  a  day 
then  assorted,  the  whitest  being  selected  for  fine  cloth.''    It  is  then  bleached 
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by  boiling  and  drying  in  the  sun,  when  ihe  tedious  process  of  bcparating  the 
individual  fibres  witli  the  finger  nails  is  dexterously  accomplished  by  women  or 
children,  leaving  the  material  exceedingly  fine  and  soft ;  and  afterwards  a  further 
bleaching  is  secured  by  soaking  in  water  with  a  little  lime,  or  the  ashes  of  mulberry 
leaves.  During  the  bleaching  process  the  fibre  must  be  dry,  as  moisture  ivill 
giv6  it  a  dark  color. 

CHUirA  GRASS  FIBRES  OF  COMMERCE. 

The  China  grass  cloth  has  long  been  known  to  commerce,  and  the  fibre  was 
many  years  since  brought  to  Europe,  where  it  attracted  the  attention  of  mana- 
facturers  for  its  fineness,  strength,  and  beauty.  It  was  found  to  be  stronger  than 
hemp,  with  the  lustra  of  silk.  At  the  British  International  Exposition  of  1862 
several  specimens  from  India,  Assam,  and  Malacca  were  exhibited.  Thercport 
of  that  exhibition  referred  to  these  samples  as  attracting  more  attention  than 
any  other  products  of  India,  and  stated  that  late  experiments  had  shown  that 
the  fibre  was  susceptible  of  manufacture  in  a  great  variety  of  useful  and  valoa- 
ble  fabrics. 

At  the  same  exhibition  samples  were  exhibited  bearing  the  name  of  Boeh- 
meria  niveUj  a  fibre  believed  to  be  identical  with  the  B.  temdssima,  of  the  same 
conimercial  value,  although  represented  as  botanicaUy  a  different  species.  The 
plant  flourishes  at  Daijeming  and  other  places  in  the  north  of  India. 

The  Neilgherry  nettle,  (sometimes  written  Nilgiri  nettle,)  Urtica  JieierophyUOj 
abounding  in  the  hills  of  that  name  in  India,  possesses  a  fibre  used  for  similar 
purposes,  sold  at  the  same  price,  and  is  sometimes  included  wiUi  China  grass 
fibres.  It  has  been  called  ^'  vegetable  wool,''  is  abundant  in  a  wild  state,  and 
it  is  assume'd  that  its  cultivation  would  be  profitable.  The  bark  of  the  young 
wood  steeped  in  water  twenty-four  hours  renders  easy  the  separation  of  the 
fibre.  The  nettle  is  one  of  the  most  formidable  of  the  stinging  tribe— a  fact 
which  might  militate  against  its  utilization.  The  Technologist  says  that  ^Hbe 
fibre  is  brilliant  and  strong,  easily  separated,  regular  in  fineness,  from  6  to  28 
inches  in  length,  of  good  natural  whiteness,  similar  in  fineness  to  the  coarsest 
mohau:,  much  twisted,  generally  flattened  at  the  root  end.  The  last  pecaliarity 
is  a  defect,  otherwise  it  is  a  flbre  perfectly  adapted  for  spinning  with  coarse  comb- 
ing wools.  It  seems  to  be  especially  applicable  for  fabrics  where  bright  stiff- 
ness is  the  quality  desired.  It  dyes  in  a  similar  manner  to  China  grass,  bat  docs 
not  possess  equal  brilliance,  strength  or  whiteness.  If  it  were  forced  on  the 
market  it  would  immediately  take  a  position  as  a  combing  fibre,  probably  seoond 
only  to  China  ^ass.  It  is  reported  to  be  obtainable  in  abundance,  but  the 
plant  is  a  formidable  one  to  manipulate. 

The  B.  candkanSt  of  which  eeed  has  been  imported  from  Paris  by  the  Depart- 
ment, is  thus  characterized  by  Professor  George  C.  Shaefier,  librarian  of  the 
Patent  Office,  a  well-known  expert  in  fibres,  m  a  note  to  the  editor  of  this 
report : 

"  The  Boehmeria  candicans  was  first  brought  to  notice  in  England,  at  the 
exhibition  of  1851,  when,  according  to  Royle,  *  a  prize  medal  was  awarded  for 
some  beautifully  white  and  silky  looking  fibre  sent  by  the  Singapore  committee, 
firom  M.  Weber,  of  Java,  as  the  produce  of  a  plant  which  he  csdled  Boehmeria 
candicansj  and  also  Linum  usitatissimum^  [but  this  is  the  botanical  name  of  oor 
own  fiax]  '  on  the  same  label.  The  former  is  probably  another  name  for  oar 
plant,' [he is  speaking  of  the  J?,  nivea,]  'as  it  is  said  to  be  the  ramie  or  rcancc 
of  the  Malays.  Th6  plant  is  cultivated  by  the  Dutch  in  Java,  and  its  fibre  bfl^ 
been  introduced  into  Holland,  and  gold  medals  awarded  to  Messrs.  Meerburg,  oi 
Leyden,  for  specimens  of  sail-cloth,  ropes,  cables,  &c.,  and  also  for  some  fii^ 
kinds  of  clotli  and  table-cloths.     The  plant  producing  this  fiber  was  called 
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Boehieria  candicans  and  also  B,  utUis  by  Professor  Blumc,  but  it  is  probably 
onJy  a  variety  of  B.  niveOf  or  perhaps  a  nearly  allied  species." 

''From  this  it  will  be  seen  that  the  B,  candicans  is  the  plant,  a  specimen  of 
wliicli  I  have  from  Mr.  Ballestier,  gathered  by  him  from  a  Dutch  plantation  in 
Java,  and  which  he  called  ramee,  and  said  was  id^tical  with  the  "  China 
^s."  This,  if  at  all  difFerent  from  the  B,  nivca,  is  the  plant  cultivated  by  the 
Dntcb  in  Java,  named  by  Blume,  and  by  him  introduced  into  France.  It  is, 
therefore,  the  same  as  that  "  pushed''  by  Roezl,  the  Austro-Belgian  botanist  of 
Texas,  v;liich  lie  says  cannot  bo  raised  from  seeds.  But  it  is  to  be  remembered 
that  in  bis  elaborate  display  of  synonyms  ho  omits  tliis  very  one  of  B.  candicans, 

**0f  courso  it  will  be  worth  while  to  carefully  distinguish  in  the  culture  of  this 
plant,  and  establish  the  fact  whether  it  can  or  cannot  bo  raised  from  seeds,  and 
whether  it  is  essentially  distinct  from  the  B,  nivca.  It  should  be  borne  in  mind 
that  it  was  shown  in  Holland  mostly  in  the  form  of  the  coarser  fabrics.^' 
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Mr.  Israel  S.  Diehl,  formerly  United  States  consul  at  Batavia,  in  Java,  the  writer 
of  an  arlicle  on  "the  goat,"  in  the  report  of  this  Department  for  1863,  was  deputed 
by  Hon.  Isaac  Newton,  late  Commissioner  of  Agriculture,  to  visit  Europe  daring 
the  past  year,  and,  among  other  duties,  to  investigate  the  manufacture  of  Angora 
crCasbmcrc  fleeces,  with  reference  to  its  introduction  into  the  United  States. 

The  acclimatization  of  these  goats  in  this  country  is  an  established  fact.  For 
Mveral  years,  in  diflerent  parts  of  the  Union,  the  Angora  goat  has  been  bred, 
botk  pure  and  crossed,  with  our  native  goat.  Far  from  deteriorating  l)y  the 
transfer,  as  had  been  predicted,  it  is  found  that  in  some  parts  of  the  country  even 
the  unmixed  breed  of  the  imported  ffoats  has  shown  evident  signs  of  improve- 
nicnt  resulting  from  the  change.  This  branch  of  pastoral  industry  has  begun 
to  assume  very  considerable  prominence,  as  is  indicated  by  the  fact  that  dining 
the  past  year  not  less  than  $100,000  has  been  paidforthese  goats  in  Ohio  alone. 

In  order  to  test  the  quality  of  the  fleeces  produced  in  tliis  country,  Mr.  Diehl, 
prior  to  his  departure  for  Europe,  collected  specimens  from  different  flocks  and 
localities  from  Massachusetts  to  California,  and  subsequently  compared  them 
^tb  foreign  fleeces  at  the  Paris  Exposition  and  elsewhere,  both  in  Em*ope  and 
-Asia.  His  own  delibenito  opinion  is  that  in  fmcness,  delicacy,  and  beauty  the 
American  fleeces  were  equal,  if  not  superior,  to  the  choicest  oriental  specimens 
Diet  with.  On  the  subsequent  exhibition  of  these  samples  at  Paris  and  Houbaix,  in 
France,  and  at  London  and  Bradford,  in  England,  the  manufacturera  expressed 
the  most  delighted  surprise  at  their  beauty  and  facility  of  manipulation,  pro- 
liouncing  them  fully  equal  to  the  best  imported  Asiatic  fleeces.  Asa  result  of  the 
exhibition  of  these  samples  a  rapidly  increasing  demand  for  American  fleeces 
^ay  be  expected.  But  shall  we  conflne  our  industrial  enteii^riso  to  the  mere 
prodnction  of  the  raw  material,  leaving  to  the  overgrown  manufacturing  systems 
of  Europe  the  monopoly  of  the  higher  processes  of  art  in  which  are  elaborated 
^l^ose  beautiful  fabrics ;  those  shawls,  camlets,  mohairs,  &c.,  which  have  become 
fo  celebrated  f  Shall  we  not  rather  secure  the  economical  advantages  of  a  varied 
^dustry  by  building  up  a  system  of  manufactures  which,  co- working  with  our 
Agricultural  enterpnse  and  absorbing  its  production,  shall  at  the  fc^anie  time  give 
fretjh  scope  to  that  wonderful  inventive  genius  which  has  characterized  even  the 
^fency  of  American  art  ?  It  was  to  solve  this  problem  that  JMr.  Diehl  was  sent 
^^  this  important  mission,  and  it  must  bo  acknowledged  that  he  has  contributed 
^an?  important  elements  to  the  solution. 
15 
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As  an  essential  preliminary  to  his  observations  abroad,  he  visited  the  piindpal 
mauafactories  of  wool  and  worsted  in  this  country,  in  order  to  acquaint  himself 
with  our  actual  facilities  for  working  up  the  fleece.  He  found  very  little  machineiy 
adapted  <o  its  fabrication,  and  neither  workmen  skilled  in  the  processes  of  manu- 
facture nor  capitalists  at  once  willing  and  qualified  to  engage  in  the  necessary 
financial  enterprise.  Manufacturers,  however,  expressed  the  warmest  interest  in 
his  mission,  and  high  hopes  of  its  abundant  success. 

The  manufacture  of  goat's  fieece  in  the  United  States  is  by  no  means  anoveltj; 
however.  Many  years  ago  it  was  imported  from  England  and  from  Aaa  tob. 
fabricated  into  military  and  fancy  goods,  selvages,  &c.  But  the  high  prices  of 
the  fieece,  with  the  cessation  of  the  demand  for  selvages,  caused  tMs  incipient 
manufacture  to  decline  and  disappear.  It  has  revived  to  some  extent,  howeyer, 
within  the  last  few  years,  since  the  introduction  of  the  Angora  goat  into  tliis 
country. 

AlfGORA  GOATS. 

It  is  stated  that  most  of  last  year's  clip  was  sold  on  commission  by  a  single  New 
York  wool  house.  Three  manufactories  have  provided  machinery  for  its  experi- 
mental manufacture.  These  parties  ventured  to  pay  for  ficeces,  varying  from 
three  quarters  to  pure  breed,  from  50  cents  to  $1  50  per  pound.  The  goats 
shear  from  two  to  eight  pounds  each,  according  to  blood,  ago,  and  size  j  hence 
it  is  far  more  profitable,  even  at  these  experimental  prices,  to  raise  goats'  fleece 
than  sheep's  wool.  The  establishment  and  extension  of  this  manufacture  cannot 
fiail  to  stimulate  its  increase  and  secure  its  permanency.  For  combed  and 
washed  fleece,  suited  to  fancy  work,  much  higher  prices  have  already  been  realized. 
Skins  of  yearling  weathers,  from  J  to  }f  pure  breed,  have  been  sold  at  S18  apiece 

Having  ascertained  our  manufacturing  deficiencies,  Mr.  Diehl  next  visited  the 
Paris  Exposition,  where  ho  directed  his  attention  to  the  fabrics  of  various 
kinds  of  goats'  fleece.  He  was  astonished  and  delighted  at  the  extent,  variety, 
delicacy,  and  exquisite  beauty  of  the  specimens  contributed  by  the  looms  of  Aaa 
Minor,  India,  France,  England,  Geimany,  and  other  countries  represented  in  this 
department  of  the  Exposition.  These  manufactures  consisteii  of  shawls,  camlets, 
challis,  mohairs,  poplins,  velvets,  delaines,  hosiery,  yarns,  gowns,  robes,  mgs, 
fur  trimmings,  tassels,  &c.  Some  of  them  were  made  of  pure  goats'  fleece,  and 
others  of  the  fleece  mixed  with  wool,  cottons,  silks,  and  other  fibres,  imparting 
to  these  compounds  a  lustre,  strength  and  durability  which  no  other  fibre  except 
silk  will  secure.  Nearly  every  nation  represented  at  the  Exposition  presented 
some  beautiful  manufactures  of  goats'  fleece.  India,  England,  France,  and  Aus- 
tria seemed  to  excel  in  the  more  delicate  fabrics,  while  Turkey  exhibited  the 
greatest  variety  and  richness  of  the  raw  material. 

In  England  the  manipulation  of  this  staple  is  practically  monopolized  by  * 
few  parties,  who  appear  adverse  to  imparting  any  information  in  regard  to  tb© 
manufacture  and  side  of  their  fabrics. 

The  fleece  manufactured  in  England  is  mainly  produced  in  Asia  Minor  frolic 
the  Angora  goat.  It  is  imported  to  the  extent  of  3,000,000  pounds  per  annuU^ 
and  is  known  in  commerce  by  the  name  of  mohair.  The  annual  importation^ 
from  Turkey  for  the  sixteen  years  from  1843  to  1858,  inclusive,  were  as  follow^' 


Poondi. 

1843 675,513 

1844 1,290,771 

1845 1,241,613 

1846 1,287,320 

1847 1,300,000 

1848 88,853 

1849 253,037 

185(n 267,650 


PoTrnd^- 

1861 193,0^ 

1852 222,SJ^ 

1853 2,916,^ 

1854 1,189,1^ 

1855 2,028.^11* 

1856 2,919,^^ 

1857 3,255,C>J2 

1858 3,312,0^^ 
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ra.  Hnghes  &  Ronald,  wool  brokers  of  Liveipool,  in  a  recent  report,  thus 
if  this  Angora  fleece: 

aportaUoD  of  mohair  is  of  comparatively  recent  date,  and^t  is  scarcely  a  quarter  of 
f  since  it  was  introdiiced  into  this  country.  It  was,  for  some  time,  chiefly  used  for 
sods  >of  woollen  cloths  and  commanded  little  attention;  but  for  somo  years  past  it 
I  firreatly  ^ning  in  favor  for  the  fancy  trade,  and  has  now  become  an  article  of  con- 
)  importance,  our  annual  import  being  upwards  of  3,G00,000  pounds  weight.  It  is 
irly  adapted  for  damasks,  velvet  for  coacn  linings  and  curtains,  and  ladies'  dresses, 
ith  cotton  and  silk,  and  produces  a  most  agfrceable  texture.  A  largo  quantity  of  tho 
m  in  this  country  is  exported  to  France  and  Germany,  where  it  is  chiefly  manufac- 

0  velvet.    The  fashion  nas  this  year  run  much  npon  mohair  for  ladies*  dresses,     *     ^ 
every  thing  on  the  spot  and  for  arrival  has  been  bought  up  for  home  consumption* 

market  price  of  this  fleece  (for  wool  it  cannot  be  called  with  any  propriety 
oa^)  varies  from  throe  to  four  shillings,  or  from  75  cents  to  $1  per 
gold  valae.  The  demand  is  permanent  and  increasing ;  and  it  will  con- 
>  increase  until  met  by  a  vastly  more  copious  production.  The  present 
dinary  demand  results  partly  from  the  attempt  of  tho  English  monopolists 
rb  the  entire  production  of  Asia  Minor,  by  sending  agents  over  the  wholo 
to  secure  tho  olip  as  soon  as  it  is  sheared.  Tho  prices  of  a  few  inferior 
the  oriental  market  are  no  criterion  of  their  real  value.  The  quotations 
Minor  are  in  some  cases  fully  equal  to  those  in  England,  leaving  no 
for  export  and  import  duties,  cost  of  transportation,  profits,  &c.  These 
8  prices,  it  is  easy  to  see,  are  maintained  by  collusion  in  order  to  discour- 
'.rations-by  outside  parties,  while  the  mass  of  the  clip  is  quietly  taken,  at 
iuced  prices,  from  the  shearers,  who  are  blissfully  ignorant  of  telegraphic 
{paper  prices  current  reports. 

supply  of  Angora  fleece  in  Asia  Minor  is  limited  and  precarious.  Access 
both  difficult  and  dangerous,  from  the  jealousy  of  the  government  and  the 
»us  bigotry  of  the  people.     The  vigilant  care  and  formidable  power  of  the 

1  government  protect  the  agents  of  the  above  mentioned  monopoly  in 
forts  to  secure  tlie  clip  of  Asia  Minor ;  but  the  stereotyped  character  of 

industry  gives  no  reasonable  promise  of  an  enlargement  of  the  supply 
lis  quarter;  hence  English  and  continental  manufacturers  are  lookmg 
3ape  of  Good  Hope,  Australia,  the  United  States  and  South  America  for 
sased  production  of  this  staple  to  meet  their  necessities.  The  value  of 
ire  interest  would  be  enormously  enhanced  by  the  opening  of  an  adequate 
rmanent  source  of  supply. 

urope  the  fleece  is  spun  into  yam,  mostly  in  England,  or  at  Roubaix  in 
,  and  thence  distributed  over  Europe  for  manufacture  into  cloth.  The 
Qce  of  the  yam  spun  in  England  and  at  Roubaix  is  due  partly  to  superior 
artly  to  peculiar  and  improved  machinery,  and  partly  to  natural  and  arti- 
;mospherio  humidity.  This  latter  element,  if  not  absolutely  essential  to 
.  is  at  least  verv  desirable. 

1  very  transparent  motives  the  process  of  spinning  has  been  represented 
le  in  the  interest  of  the  monopoly  as  very  expensive  and  difficult,  nay, 
{^ofound  secret,  known  only  to  those  now  engaged  in  the  business.  But 
jpreeentations  were  flatly  contradicted  by  the  exhibition  at  Paris  of  a 
ariety  of  machinery  for  carding,  scrabbing,  spinning  and  weaving  the 
•  Angora  fleece.  This  machinery,  purporting  to  have  been  made  largely 
[ford  and  Roubaix,  two  great  seats  of  yam  production,  entirely  exploded 
amption. 

ecimen  of  this  spinning  maohinery,  manufactured  by  J.  J.  S.  Smith,  Low 
Works,  Keighly,  Yorkshire,  is  given  in  Plate  XXVI.  These  machines 
I  at  prices  varying  from  $100  to  $300,  according  to  the  number  of  spindles, 
teeming  &  Son,  North  Holme  Mills,  Bradford,  Yorkshire,  manufacture 
g  and  other  machinery  for  working  up  this  tiftik  fleece.    Leon  Morel, 
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of  Roubaix,  France,  exhibited  a  rotary  combing  machine  which  worked  renuirk- 
ably  well.     This  machine  was  held  at  $1,600. 

This  establishment  is  the  largest  in  France  for  manufacturing  the  fleece, 
claiming  to  work  up  140,000  pounds  per  week.  Ilawson  and  Amedie  Prevost 
manufacture  at  Leicester,  England,  and  Bbubaix,  France,  combing  machines, 
patented  to  the  senior  partner,  at  prices  var}nng  from  $2,000  to  $3,000. 

For  the  fabrication  of  the  fleece  abundance  of  machinery  was  found  in  England, 
France,  and  Germany.  John  Leeming  &  Son,  at  Bradford,  Yorkshire,  erect  all 
kinds  of  machiuerj'  demanded*  by  the  various  processes  of  the  manufacture. 
Robert  Hall,  at  Bury,  near  Manchester,  constructs  a  vnriety  of  machinery,  and 
sells  a  very  good  light  machine  at  $85.  Snowden  &  Stevenson,  at  Bradford, 
manufacture  looms  for  working  up  all  kinds  of  the  fleece,  at  prices  varying  from 
$90  tp  $100,  making  50  yards  of  cloth  in  10  hours.  William  Smith  &  Brothers, 
at  Hcywood,  neai-  Manchester,  also  manufacture  such  machinery.  N.  Berthelot 
and  E.  Buxtorf,  at  Troyes,  construct  machinery  for  the  manufacture  of  ^hoaery. 
The  fonner  sells  for  $2,000  a  machine  that  knits  18  pairs  of  socks  per  day. 
Smaller  machines  sell  for  prices  ranging  from  $350  to  $650  each,  produdng  a 
very  fine  article  of  hose.  Among  the  cards  of  houses  engaged  in  the  different 
branches  of  this  manufacture,  collected  by  Mr.  Diehl,  the  following  are  selected: 
Talbons  and  Rcnevey,  Paris;  J.  Gay,  Paris;  Prieur  Herault,  Paris;  Parillet& 
Pa  vie,  Paris;  H.  Monton,  Paris;  Tresca,  Carlet  &  Daird,  Paris;  Adam  Wade, 
Wakefield;  P.  Oilier  &Son,  Manijols;  Lewis  Bollman,  Vienna ;  Julius  Wdlfaer 
&  Co.,  Pestii.  The  manufacture  of  hosiery  is  represented  by  F.  Boncberon  and 
E.  Buxtorf,  of  Paris ;  while  Bcrington  &  Morris,  London,  F.  Witzlebon,  Leip- 
sic,  and  Pansier-Kaiser,  Brussels,  give  special  attention  to  the  manufactm^  of 
goat  skins  into  robes,  furs,  rugs,  &c. 

The  leading  machine  in  Europe  for  the  weaving  of  goats'  fleece  into  shavb 
is  the  double  Jacquard  loom,  manufactured  by  Willibald  Schrane,  of  Vienna, 
Austria,  a  drawing  of  which  is  given,  Plato  XXVII.  From  a  highly  eulogistic 
notieo  of  this  machine  by  the  "  Lower  Austrian  Industrial  Society,''  at  whose  rooms 
it  was  exhibited,  it  appeals  that  it  is  furnished  with  a  double  cylinder  for  orna- 
mental patterns  suited  to  double  stuff  weaving,  and  other  arrangements  by 
which  precisely  the  same  figure  is  wrought  on  both  sides  at  once. 

By  this  loom  are  manufactured  some  of  the  finest  specimens  of  shawls, 
whi6h  were  purchased  in  considerable  quantities  by  Now  York  merchants  at  the 
Exhibition.  It  is  worked  by  hand,  and  shawls. ai'e  made  by  it  of  remarkable 
beauty  and  cheapness.  Mr.  Schrane  furnishes  a  loom  with  a  Jacquard  improved 
machine,  suited  to  the  manufacture  of  tho  finest  shawls,  with  design  cards  and 
cashmere  chains,  and  delivers  it  properly  packed  at  tho  railway  station  for  about 
$200.  He  will  also  furnish  a  skilled  workman  to  come  to  this  country  to  erect 
and  work  the  loom,  producing  two  or  three  fine  shawls  per  week,  for  a  weekly 
stipend  of  from  $10  to  $15,  provided  travelling  expenses  are  paid.  Mr.  Schrane 
has  manufactured  10,000  of  these  machines,  and  is  producing  from  400  to  500 
per  annum.  About  1,000  of  these  arc  employed  in  Vienna  alone  in  tho  manu- 
facture of  fine  shawls.  They  have  also  been  successfully  introduced  into  Con- 
stantinople, Asia  Mij3or,  India,  and  Cashmere.  They  should  be  immediately 
introduced  into  this  country  to  meet  the  demand  of  our  rapidly  growing  fleece 
production.  Tho  presence  of  such  manufacturing  facilities  will  greatly  stimu- 
late our  production  of  the  raw  material. 

Among  tho  prominent  shawl  manufacturers  in  Europe  may  be  named,  H. 
La  watch  and  Jsbary,  of  Vienna,  employing  several  hundred  looms  in  difiercnt 
parts  of  the  city  and  its  vicinity,  and  Duch6  &  Co.,  Paris,  whose  specimens  are 
remarkably  close  imitations  of  the  real  Cashmere  shawls. 

Having  completed  his  examination  of  tho  European  manufacture  of  goat^ 
fleece^  Mr.  Diehl  proceeded  to  Asia  by  way  of  Constantinople.     In  tho  bazaars 
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tbat  famous  metropolis  he  stiw  a  very  Landsomo  display  of  fabrics  of  this 
iple  from  tlie  looms  of  Turkey,  Persia,  and  the  east. 

Tlie  principal  seat,  both  of  the  production  of  the  raw  material  and  of  the 
xnnfacturc  of  this  staple  in  the  Tcrldsh  empire,  is  Angora  and  vicinity,  in 
3ia  Minor.  Here  were  once  in  operation  from  1,700  to  1,S00  looms,  working 
•  the  tiftik  fleece,  chiefly  into  camlets,  hosiery,  and  fancy  dress  goods.  Bat 
is  industrial  activity,  like  that  of  Cashmere,  has  passed  away.  A  few  hundred 
Jins,  where  once  were  as  many  thousands,  now  struggle  hopelessly  against  the 
:al  competition  of  European  machinery  and  the  aggressive  policy  of  European 
vcmmenis.  The  fleece  is  exported  to  Europe  for  fabrication,  thus  rendering 
e  Orient  tributary  to  that  industrial  monopoly,  which  would  absorb  the  entire 
unufaoturin^  industry  of  the  world,  and  render  all*  other  nations  mere  pro- 
icera  of  raw  material.  The  national  politics  of  these  Asiatic  peoples,  after 
.ving  survived  the  revolutions  of  all  past  history,  seem  now  to  be  afliicted  with 
sort  of  dry  roc^  and  to  bo  crumbling  in  hopeless  decay.  The  industrial  sys- 
ins  are  beintf  rapidly  subverted  by  European  craft  and  by  the  resistless 
areo  of  events.  The  delicate  processes  of  modern  machinery  surpass  even 
e  quaint  and  exquisite  skill  of  oriental  operatives,  while  in  accuracy  of  design 
id  cheapness  of  execution  there  is  a  still  greater  difference.  This  enables  the 
oropean  manufactm*er  to  purchase  the  raw  material  of  Asia  Minor,  to  pay 
port  and  import  duties  and  transportation  expenses,  and  then  to  undersell  the 
natic  fabric,  forestalling  its  entire  western  market. 

Mr.  Diehl  visited  Angora,  and  examined  the  looms  and  processes  of  manu- 
ituro  in  use  among  the  natives.  These  he  found  to  bo  exceedingly  crude  and 
ople.  The  fleece  is  first  taken  to  a  mnning  stream,  where  it  is  washed  by  « 
nd  and  trampled  under  foot  in  the  water.  It  is  then  spread  upon  the  sand 
dry  and  bleach,  after  which  it  is  assorted  according  to  fineness,  length,  and 
rity.  It  is  then  hackled  on  a  simple  old-fashioned  hackle,  consisting  of  a 
V  dozen  long  iron  nails  driven  through  a  boai'd.  After  hackling,  the  fleece 
placed  in  bundles  or  rolls  and  spim  into  yam,  mostly  by  the  women  and  chil- 
;n.  For  this  purpose  a  common  distaff'  is  used,  or  a  stick  from  12  to  18  inches 
length,  with  cross  pieces,  rendering  it  about  equivalent  to  a  laige  spool.  It 
then  ready  for  the  loom.  This  instniment  in  Angora  is  of  the  simplest  and 
lest  construction,  and  of  the  same  unvarying  type  that  has  been  used  by 
mtless  generations.  Asiatic  industry  is  frugal  in  labor-saving  processes; 
en  once  machinery  is  brought  to  such  a  degree  of  efficiency  as  to  render  it  barely 
s^ble  for  an  unlimited  amount  of  labor  to  supplement  and  supply  its  deficien- 
8,  no  further  improvement  is  made.  Men  then  subject  themselves,  their  minds*  / 
i  muscles,  to  a  training  which  makes  them  almost  a  part  of  the  machines  they 
erate.  Caucasian  mind  seeks  to  emancipate  itself  from  all  unnecessaiy  labor 
transferring  it  to  machinery,  thus  leaving  the  mental  faculties  free  for  intellec- 
il  labor.  Each  of  its  tasks  it  devolves  successively  upon  inanimate  matter, 
ile  it  continually  ascends  to  highei*  results.  But  this  function  of  intelligence 
jms  to  bo  entirely  ignored  by  Asiatic  mind  and  Asiatic  art. 
The  Angora  loom,  of  which  engravings  are  presented,  consists  of  two  upright 
5t8,  from  four  to  six  feet  apart,  planted  in  the  ground  and  running  wf  tlu*ough 
5  floor  (if  there  be  one)  to  the  roof'of  the  house.  Near  the  top  of  these  posts 
TOSS  bar  in  nidely  fastenedj  often  with  ropes,  from  which  the  simple  weaving 
paratus  is  suspended  by  j)ulley8  and  w^orked  by  treadles.  These  are  located 
Qeath  the  level  of  the  floor,  on  the  edge  of  which  the  weaver  is  seated.  The 
iven  cloth,  passing  round  a  roller  in  front  of  the  weaver,  is  then  drawn  by 
igbts  over  another  roller  above  his  head.  These  looms  cost  from  $5  to  $25, 
ne  of  them  being  ornamented  with  rude  oorving. 

The  ordinary  expense  of  a  loom  is  given  at  $20  per  month.  A  number  of 
sse  looms  are  strung  along  the  sides  of  the  house,  some  houses  containing  as 
iny  as  20  looms. 
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The  process  of  weaving  is  necessarily  tedious  and  erpensive.  Workmen  ask 
liigber  wages  than  the  weavers  of  England  and  France,  and  accomplish  mnch 
smaller  results.  Angora  weavers  modestly  summed  up  their  demands  as  fol- 
lows :  passage  paid  to  the  United  States,  house  rent,  board,  and  $26  per  month; 
the  English,  French,  and  German  weaver  works  for  from  two  to  five  shillings 
per  day,  and  pays  his  own  expenses. 

The  manufacture  of  Cashmere,  camels'  hair,  and  other  shawls,  onoe  so  floor- 
ishing  in  Asia,  is  greatly  impaired,  and,  in  many  places,  entirely  discontinoed. 
But  few  of  the  once  famous  Cashmere  shawls  have  been  manufactured  since  the 
rise  of  the  fatal  competition  of  Lyons,  Paris,  Paisley,  Vienna,  and  other  manu- 
facturing centres  in  Europe.  Caucasian  capital  and  skill,  aided  by  the  elabo- 
rate contrivances  of  machinery,  can  now  produce,  at  much  lower  prices,  &bric8 
as  delicate  and  beautiful  as  the  famous  Cashmere  shawls,  though,  doubtless,  not 
so  durable.  The  immediate  introduction  of  this  shawl  weaving  into  the  United 
States  is  perhaps  impracticable,  though  its  final  success  here  is  but  a  question  of 
time.  The  obstacles  to  be  overcome  are  lack  of  skilled  labor,  of  machinery, 
and  of  an  active  home  demand  for  fabrics  of  goats'  fleece.  None  of  these,  how- 
ever, are  very  formidable.  Sufficient  labor  and  machinery  can  be  imported  to 
meet  present  necessities,  while  the  ready  intelligence  of  our  workingmen  and  the 
profound  and  subtle  genius  of  our  inventors  may  be  relied  upon  to  eorpass,  very 
soon,  our  imported  models.  The  increasing  taste  and  luxury  fostered  by  the 
rapidly  accumulating  wealth  of  the  American  people,  and  the  enormous  reduc- 
tion in  the  cost  of  manufacturing  this  beautiful  staple  from  the  fancy  prices 
hitherto  commanded  by  orienta.1  manufacture,  will  soon  create  a  permanent 
#  home  demand.  This  will  give  a  comfortable  support  to  a  large  industrial  popn- 
lation,  and  assist  in  arresting  the  increasing  drain  upon  our  circulating  medium 
caused  by  large  importations  of  manufactures  of  wool,  cotton,  silk,  and  flax— 
a  matter  of  no  small  importance  in  the  present  financial  condition  of  the  country. 


WATER  FOR  DESTITUTE  REGIONS. 


By  D.  S.  Curtiss,  Madison,  Wisconsov. 


The  absence  of  brooks  and  springs  ^m  our  broad  prairies  is  really  no  objeo- 
tion  to  settling  and  making  residences  on  them,  nor  is  it  any  cause  tor  depreda- 
ting their  intrinsic  value.  A  cheap  substitute  for  wells  may  be  easily  obtained 
and  be  more  pleasantly  enjoyed,  at  even  less  cost.  Some  portions  of  what  is 
here  given  was  published  by  the  writer  in  the  Wisconsin  Farmer  of  1863 ;  his 
leading  object  being  to  induce  settlement  and  promote  comfort  upon  the  vast  and 
fertile  prairies,  south  and  west,  from  which  many  people  are  kept  away  by  a 
cry  of  ^*  no  water."  The  subject  is  an  e^nently  interesting  one,  deserving  of 
far  more  attention  than  it  has  hitherto  received,  and  I  have  frequently  wondered 
that  it  has  not  commanded  greater  consideration. 

EFFECTS   OF   PURE  SOFT  WATEE. 

Beautiful  is  water,  and  rich  in  health,  vigor,  and  pleasure,  and  the  effects  of 
an  unstinted  supply  on  the  enjoyment  of  a  people  are  hardly  calculable— cer- 
tainly not  adequately  appreciated — unless  when  we  are  once  deprived  of  it 
Where  good  water  is  scarce,  or  procured  only  at  considerable  cost,  those  habits 
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sleanlioess,  go  necessary  alike  to  good  health  and  morality,  are  too  much  neg 
ted;  nor  will  snch  supply  be  furnished  to  animals  as  will  enable  them  to  afford 
fiiU  and  natural  product  of  flesh,  fleece,  milk,  or  efficient  service.  If  we 
e  never  observed  the  beneficial  results  of  usmg  soft  water  for  all  purposes, 
cannot  appreciate  its  value ;  those  persons  who  have  seen  its  effects  and  under- 
id  its  value  could  hardly  be  induced,  by  any  means,  to  dispense  with  its 
liar  use  for  either  drinking,  cooking,  or  bathing.  It  is  well  known  that  very 
aent  bathing  of  the  whole  perscm  is  conducive  to  health,  strength,  and  com- 
J  but  it  is  particularly  so  on  the  vast  prairies,  where  there  is  so  much  more 
^sure  to  sun,  wind,  and  dast,  than  in  wooded  and  shaded  regions.  This  con- 
ration  is  too  much  neglected,  and  cannot  be  too  earnestly  impressed  upon  the 
is  c^  those  so  situated. 


DISTEIBUTION  OF  BLESSINGS. 

!any  persons,  aware  of  the  apparent  destitution  of  water  on  the  prairies,  have 
I  deterred  from  settling  upon  them ;  hence,  extensive  and  fertile  regions  remiun 
3d  to  thousands  who  otherwise  would  speedily  settle  them,  and  make  pro- 
ive  farms  in  every  direction,  adding  strength  to  the  state,  and  enriching  them- 
38.  But  they  are  mistaken  in  their  views,  as  a  thorough  trial  would  show ; 
iifBculties  so  frightful  to  their  imaginations  not  really  existing, 
rovidence,  in  dispensing  physical  blessings  to  his  creatures,  graciously 
rves  a  system  of  checks  and  balances,  compensating  for  a  deficiency  in  one 
with  valuable  advantages  in  another.  The  absence  of  timber,  for  instance, 
^mpensated  by  extensive  and  fertile  fields,  ready  for  the  plough  and  the 
ow.  The  cost  of  cisterns,  basins,  and  ditches  is  offset  by  refief  from  the 
ry  labor  and  dirty  work  of  chopping,  logging,  and  burning  off  heavy  tim- 
d  lands  -,  while  the  want  of  miming  water  and  handy  wood  is  more  than  made 
y  freedom  from  the  vexations,  toil,  and  difficulty  of  ploughing  and  working 
rears  among  stumps  and  roots,  subject  to  constant  accidents  in  breaking  oi 
3,  with  the  consequent  hindrances  and  expenses. 

at,  as  I  have  said,  the  lack  of  water  is  only  imaginary.  Although  there 
not  be  on  the  surface  the  bubbling  spring  and  running  stream,  yet  there 
bountiful  resource  within  the  reach  of  every  family  and  farm  owner,  which 
ipable  of  affording  even  a  more  convenient  and  healthful  supply,  and  at  less 
ense  than  is  incurred  by  those  inhabiting  regions  containing  streams,  springs^ 
ponds — ^that  is,  rain  or  clcmd  water. 

'ailing  to  take  a  broad  and  rational  view  of  all  the  facts  and  resources,  many 
pie  have  regarded  this  lack  of  springs  and  brooks  in  those  regions  so"  richly 
ible  of  feeding  millions,  as  a  ^nd  of  oversight  in  Providence.  To  have 
ad  out  to  the  view  of  man  such  vast  and  inviting  tracts  of  land,  upon  which 
'  toil  might  win  wealth  in  unlimited  measure,  and  yet  to  have  withheld  so 
Reusable  a  requisite  as  water,  would  indeed  seem  strange  and  unaccountable, 
with  no  remedy  would  be  cause  of  regret.  But  to  the  thoughtful  observer 
ach  deficiency  exists.  During  the  different  seasons  of  the  year  abundant 
i  and  snows  fall  upon  all  these  regions,  to  supply  all  needed  water,  as  several 
a*  residence  in  Michigan,  Illinois,  and  Wisconsin  fully  prove  j  though  a  less 
Drtion  of  snow  falls  here  than  in  some  other  sections  of  the  United  States. 


PROOFS  BY  THE  RAIN  GATJGE, 

bservations  by  rain  gauges,  recorded  for  several  years,  at  different  stations 
hio  great  lakes  and  the  Mississippi  river,  show  that  the  average  depth  of 
2r  which  annually  falls  on  the  whole  surface  of  that  belt  of  country,  between 
It  Anthony's  Falls,  north,  and  Vicksburg,  south,  the  central  portion  of  the 
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United  States,  is  about  2  J  feet — a  vast  quantity  of  water,  indeed ;  and,  did  it  not 
regulai-ly  pass  off  in  currents,  absorption  and  evaporation,  it  would  soon  inundate 
the  entire  coun  \  ry.  In  some  seasons  as  many  as  six  or  seven  inches^  depth  of  water 
falls  on  the  surface  of  this  region  in  a  single  month.  This  large  quantity  of  water 
showered  upon  the  splendid  prairies  is  a  beautiful  and  a  blessed  spectacle,  as 
delightful  to  contemplate  as  to  enjoy.  And  with  less  labor  and  expense  than  the 
cost  of  most  wells,  it  can  be  secured  by  the  inhabitants,  for  constAnt  and  cod- 
venient  use,  at  any  desirable  places  upon  their  premises. 

KOOFS  AIO)' CISTERNS. 

I  will  now  point  out  some  of  the  many  modes  by  which  parties  interested 
can  collect  and  retain  as  much  cloud-water  as  they  may  need  for  home  and  farm 
use,  at  comparatively  small  cost  and  trouble. 

But  first,  a  more  definite  idea  of  the  quantity  of  water  which  annually  falls 
may  be  formed  by  considering  the  fact  that  over  400  hogsheads  of  water  fall  open 
the  roof  of  a  30  hy  40  feet  bam ;  enough  to  fm'nish  drink  for  a  largo  stock  the 
year  round,  though  they  get  none  from  any  other  source.  A  hogshead  holds 
about  64  pailfuls,  and  400  hogsheads  about  25,600  pailfals.  Allowing  four 
pailfuls  a  day  to  each  animal,  (a  liberal  allowance,)  this  quantity  will  afford  drink 
to  20  head  daily  the  year  round,  or  to  6,400  head  for  one  day.  But  there  are 
some  months  in  the  year,  in  the  diyest  places,  where  stock  can  get  water  from  low 
spots  in  the  fields  without  recourse  to  the  cisterns,  so  that  more  than  a  score  of 
cattle  and  horses  can  be  conveniently  supplied  with  t!jo  most  wholesome  drink 
by  the  water  which  falls  on  the  roof  of  an  ordinary  bam,  even  in  dry  localities, 
rendering  wells  and  streams  comparatively  unnecessary.  I  need  hardly  say 
that  it  will  not  be  nccessar}'^  to  have  cisterns  large  enough  to  hold  all  this  quantity 
at  once,  as  it  will  be  drawn  out  from  time  to  time  as  needed  between  the  rainy 
seasons.  A  cistern  at  the  barn  to  hold  100  hogsheads  would  bo  amply  snfiicient 
for  the  cattle.  Each  one  will  make  his  own  calculations,  and  arrange  for  himself 
as  circumstances  mav  demand. 

The  following  general  statements  will  afford  sufficient  jiractical  data  npon 
which  to  proceed  in  calculating  the  dimensions  and  capacities  of  cisterns.    A 
hogshead  is  about  8J  cubic  or  solid  feet.     A  hole  or  cistern  two  feet  two  inches 
square  and  the  same  depth  will  hold  one  hogshead  of  water ;  one  twice  that 
size  and  depth  will  hold  eight  hogsheads ;  one  eight  feet  each  way  will  hold  62 
hogsheads ;  one  ten  feet  each  way  will  hold   120  hogsheads.     A  round  cistern 
or  well  four  feet  in  diameter  and  six  feet  deep  will  hold  over  46  hogsheads  of 
water  j  one  of  the  same  diameter  and  nine  feet  deep  will  hold  about  55  hogs- 
heads ;  one  12  feet  deep,  same  diameter,  about  93  hogsheads.     The  foregoing 
forai  a  convenient  basis  from  which  to  calculate.     By  a  little  digging  and  pbs- 
tering  in  low  spots  and  basins  in  the  field,  considerable  quantities  of  water  may 
be  collected  and  retained  after  showers,  for  days  and  weeks,  for  stock  to  drink, 
without  drawing  from  the  permanent  cisterns,  until  their  contents  shall  be  niorc 
needed  in  the  drj-est  times  and  in  winter.     These  field  basins,  of  coiu-se,  can  ho 
made  more  or  less  capacious  and  durable,  according  to  the  judgment  of  tlie 
farmers.     Very  cheap  ones,  even,  will  answer  a  useful  purpose  lor  a  season. 

As  incidental  to  this  subject  it  is  pertinent  to  allude  to  another  mode  some- 
times resorted  to  for  supplying  water,  as  well  as  to  impi-ove  the  productiveness 
of  the  land,  making  it  warm,  dry,  and  mellow,  that  is,  under  draining  wet, 
heavy  places,  with  "  mole  ditches,"  or  blind  drains,  leading  the  water  to  the  low 
spots.  Some  operators  have  been  much  and  happily  surprised  by  unexpectedly 
obtaining  a  moderate  supply  of  water  by  this  thorough  under  draining  with 
"  mole  ditches,"  leading  off  into  larger  open  aitches,  and  thus  quite  pennanent 
rivulets  are  formed  in  ravines  where  previously  no  water  appeared.  This  is 
firom  the  fact  that  many  fields  are  saturated  with  cold  water  at  two  or  three  feet 
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depth,  rendering  these  seemingly  dry  fields  cold,  sour,  and  Lard,  producing  only 
stinted  and  sluggish  vegetation.  This  substantial  under  draining  changes  this 
character  of  the  soil;  the  operation  affording  a  double  benefit,  improved  soil  and 
supply  of  water.  But  permanent  cisterns  must  be  the  great  and  general  reliance 
where  running  water  is  not  to  be  had,  and,  all  things  considered,  they  are  the 
cheapest  and  best,  even  where  creeks  and  wells  are  accessible. 

COST  OF  CISTERNS  VS.  WELLS. 

Substantial  cisterns,  of  sufficient  capacity  to  receive  this  roof  watei>  can  be 
constracted  at  considerable  less  expense  than  the  cost  of  most  wells  in  the  country. 
Cisterns  need  not  be  so  deep  as  even  the  shallow  wells,  rendering  it  much 
flioro  easy  to  draw  the  water.  Wells  must  be  sunk  at  particular  places  where 
there  is  a  proKpect  of  getting  water,  often  not  the  most  convenient,  while  cisterns 
may  be  made  wherever  taste  or  convenience  dictate,  under  the  buildings  or 
beside  them. 

Every  good  ftxrmer  has  at  least  one  good  house  and  barn,  fi-om  the  roofs  of 
which  two  or  more  cisterns  may  be  constantly  filled  with  good,  wholesome  water, 
at  less  cost  than  the  cheapest  wells. 

In  many  localities  I  know  of  wells  50  to  150  feet  deep,  which  cost  one,  two, 
and  even  five  hundred  dollai-s,  and,  after  all,  are  capable  of  furnishing  only  a 
limited  supply  of  water,  raised  with  much  labor  and  trouble  on  account  of  great 
depth;  while  in  any  locality  good  and  ample  cisterns,  at  the  house  and  barn, 
can  be  made  at  a  cost  of  §20  to  850,  which  will  constantly  afford  a  full  supply 
of  soft  pure  water  for  all  purposes,  at  slight  depth  and  easy  draught,  and  con- 
veniently under  cover — in  pleasalit  contrast  every  way  with  the  tugging  draught 
and  scantiness  of  deep  wells,  and  weary  walks  in  mud  or  snow  to  the  distant 
brings  and  brooks. 

In  some  instances,  on  the  prairies,  I  have  known  the  rain  water  to  be  col- 
lected in  cisterns  or  reservoii-s  d  few  feet  above  ground,  and  drawn  off  through 
faucets  or  spouts  for  sheep  washing,  which  is  done  much. better  and  more  pleas^ 
antly  with  this  soft  water  than  with  the  hard  water  of  streams,  and  with  more 
comfort  to  both  washei-s  and  sheep,  while  the  sheep  are  not  dirtied  l)y  being 
<niven  over  dusty  roads  to  their  pastures.  Another  benefit  is  realized  from  this 
operation :  the  water  being  canded  ofl*,  after  washing,  to  irrigate  the  garden  or 
other  grounds,  is  found  to  be  highly  fertilizing.  Altogether  it  is  a  matter  well 
Worthy  the  attention  of  sheep-growers. 

The  roofage  of  a  good  dwelling  will  usually  collect  about  as  much  rain-water  as 
the  bam  roof,  portions  of  which,  if  desired,  may  be  collected  in  a  reservoir  in  the 
pPper  story,  for  convenient  use  in  ba  thing  tubs,  &c.  Cistenis  at  the  house,  for  drink- 
^g  and  culinary  purj)oses,  should  bo  deeper  and  narrower  than  at  the  bam,  say  10 
t^  12  feet,  (not  a  great  depth  from  which  to  raise  it,)  that  the  water  may  be 
^ler  and  settled  better.  They  should  also  be  divided  by  partition  walls 
tbrougb  the  middle,  made  of  soft  porous  brick,  without  mortar,  and  with  some 
^J'le  of  filter  near  the  bottom — there  are  various  modes  of  making  them  cheaply — 
•brongh  which  the  water  may  all  pass  before  being  used.  Into  one  of  these 
apartments  the  water  should  be  conducted  from  the  eaves,  but  should  Hb  drawn 
*^^  as  used  from  the  other ;  the  one  into  which  the  water  falls  being  a  few  inches 
^per,  that  all  impurities  and  sediment  may  settle  to  the  bottom,  and  not  be 
j^owed  to  get  into  the  other  apartment,  by  which  process  there  will  always  be 
*^ar  water  for  use. 

Some  gentleman  experienced  in  the  construction  and  use  of  cisterns  commu-  , 
VJ^^  an  excellent  article  on  the  subject  to  the  Gcrmantown  Telegraph,  from 
^ich  I  make  the  following  extract : 

^^e  tub  is  eutirely  unnecessary,  and  will  cost  more  than  thrice  as  much  as  the  labor  and 
^terial  to  cement  the  cistern  in  the  best  manner,  plasteriDg^  on  the  g^round,  which  is  the 
^t  and  cheapest  mode  of  making  ciBtems  water-tight.    One  coat  is  sufficient  if  the  cement 
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is  good  and  the  mortar  well  mixed.  I  have  used  every  variety  of  cement,  more  or  \euri 
the  past  25  years,  and  for  many  purposes,  and  with  sand  of  all  qnaliiies.  So  mnoh  depen 
upon  both  cement  and  sand  that  I  cannot  direct  any  certain  proportion  of  dther  to  be  qm 
nnless  I  can  ^ve  the  material  a  practical  test.  I  have  nsed  mixtures  of  one-fourth  cem€ 
to  three-fourths  sand  that  made  better  mortar  than  some  other  qualities  of  cement  wh 
using  equal  proportions  of  both ;  so  that  I  am  governed  more  by  the  working  of  the  matei 
when  well  mixed,  by  its  tenacity,  readiness  to  slip  o£f  the  trowel,  and  quickness  to  set,  tfa 
by  measurement  on  proportions  of  the  two  substances  without  the  working  test.  I  mea8i 
each  and  test  the  mixture  till  I  find  the  proper  proportion,  then  continue  to  use  those  prop 
tions.  I  find  that  a  coat  of  good  cement  mortar  directly  on  the  earth,  one  quarter  of  an  ii 
in  thickness,  is  generally  better  than  greater  thickness;  if  too  thick  it  is  liable  to  crack 
drying  find  settling.  It  is  sometimes  necessary  to  add  two  coats  of  mortar  where  spots 
the  earth  wall  are  softer,  by  removal  of  stones  or  roots,  ^c.  In  cases  of  cracks  I  mi 
thick  wash  of  cement  and  sand,  and  apply  it  to  the  cracks  with  a  brush,  and  always  with  ■ 
cess.  To  make  good  cement  mortar  the  sand  and  cement  should  be  thoroughly  and  ci 
fully  mixed  and  incorporated  before  any  water  is  applied ;  and  as  soon  as  practic^Ie  a 
it  is  wet  it  should  be  used.  Cement  work  should  not  be  exposed  to  frost  for  at  least  90  d 
after  being  used,  as  freezing  would  destroy  it  before  it  is  thoroughly-  set. 

To  return  to  the  qualities  of  rain  water.  A  distinguished  physician;  who  I 
long  and  carefully  tested  the  subject,  writes  thus : 

Hard  water  for  cooking  is  decidedly  bad.    MaT\y  vegetables  are  nearly  spoiled  by  bei 
cooked  in  it ;  and  it  is  difficult  to  get  a  good  infusion  of  tea  or  coffee  in  hard  water.    T 
water  used  in  the  city  of  London  requires  full  one-fourth  more  of  tea  or  coffee  to  obtain 
infusion  of  equal  strength  than  that  obtained  m  soft  water,  while  the  flavor  is  decM 
infeiior. 

Experienced  tasters  can  readily  distinguisli  tea  or  coffee  made  with  soft  wafe 
from  its  richer  flavor  and  greater  strength.  Then  it  is  well  known  that  apotli 
caries  cannot  make  good  tinctures  or  decoctions  with  hard  water,  but  always  n 
soft  or  distilled  water.  Tea  kettles  and  other  cooking  vessels  do  not  get  coati 
and  filled  up  with  lime  or  other  deposits  when  only  rain  water  is  used — a  not 
worthy  and  a  very  agreeable  consideration  to  cooks  and  tidy  housekeepers. 

Those  who  have  become  accustomed  to  drinkiog  rain  w'ater  from  clean  cister 
like  the  taste  of  it  even  better  than  well  water ;  and  after  a  little  season  of  usii 
the  water  drawn  from  these  deeper  cisterns  it  is  found  to  be  suflficiently  cool  aj 
palatable,  quenching  thirst  more  satisfactorily  than  colder  water ;  at  least  sn* 
is  the  experience  of  the  writer  and  many  others. 

The  most  important  and  interesting  argument,  however,  in  favor  of  tl 
habitual  use  of  cloud  water,  next  to  its  being  accessible  where  no  other  wat 
exists,  is  to  be  found  in  \ta  healthfulness.  Rain  water  is  both  a  restorer  ai 
preserver  of  health,  as  well  as  a  preventive  of  many  diseases.  This  imports 
fact  will  not  be  unheeded  by  the  wise  and  thoughtful  in  arranging  and  fomishii 
comfortable  and  tasteful  dwellings,  whether  in  city  or  country,  in  destitute 
watered  sections,  in  shop  or  stable ;  for  in  this  respect,  afi  'well  as  for  conveiiieD( 
it  is  everywliere  alike  valuable  and  pleasant. 

CHOLERA  AND  SUiaiMES  COMPLAINTS. 

It  IS  a  well  established  fact  among  intelligent  medical  men,  that  the  stoma' 
and  bowels  are  far  less  liable  to  derangement  and  disease,  to  attacks  by  epidemic 
under  the  uniform  use  of  rain  water  than  of  hard  water.  This  is  confirmed  1 
numerous  medical  and  scientific  reports  in  different  countries. 

During  the  cholera  seasons  of  1848  and  1850  the  writer  had  opportunities 
seeing  tms  fact  pretty  clearly  demonstrated.  He  spent  considerable  portio 
of  those  years  in  difi'erent  places  along  the  Mississippi  river ;  and  especially 
'  one  of  the  cities  on  the  banks  of  that  river,  one  portion  of  which  lies  on  the  1< 
flats  under  the  bluff  along  the  river's  edge,  and  the  other  portion  is  located  bi^ 
above  on  the  rocky  bluffs,  where  it  is  almost  impossible  to  dig  wells  and  rea 
water ;  consequently  a  resort  to  rain  water  and  cisterns  is  the  only  alternative 
secure  water  for  all  purposes  by  the  inhabitants.     The  result  was  that  scarce 
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a  case  of  cholera,  fever  or  diarrlaoea — ^not  a  single  fatal  one— occnrred  among  tbc 
residents  on  the  bluffs,  nor  of  sammer  complaints  among  children ;  while  in  the 
lower  town,  where  earth  water  was  almost  exclnsively  nsed,  those  diseases  raged 
witb  fearfnl  fatality,  sweeping  off  old  and  young  by  scores ;  and  the  facts  were 
so  marked  that  many  persons  removed  to  the  upper  town  on  the  bluffs. 

With  great  unanimity,  medical  reports,  from  different  countries  in  regard 
to  cbolera  and  like  epidemics,  state  that  attacks  were  rare,  and  still  more 
rarely  fatal,  in  families  and  communities  which  used  only  rain  water  for  all 
porposes,  even  in  the  most  severely  afflicted  localities  of  both  Europe  and 
America ;  while  these  epidemics  were  as  uniformly  fatal  among  those  who  used 
only  earth  water;  so  that  the  conclusions  are  unmistakable  and  important  that 
lain  water  prevents  while  earth  water  provokes  epidemic  attacks.  A  French 
commissioner  of  health,  writing  upon  this  subject  some  years  since,  said : 

It  has  been  clearly  ascertained,  both  in  Paris  and  elsewhere,  that  rain  water  is  a  prophy* 
kctie  (antidote)  to  cholera ;  and  that  the  disease  was  not  proved  an  epidemic  in  any  city 
where  r&in  water  was  exclusively  used. 

And  he  goes  on  earnestly  to  recommend  "to  all  communities  the  general  use 
of  rain  water,  at  whatever  cost  it  may  be  secured.^ 
Dr.  Hobbs,  of  Memphis,  reports  as  follows : 

By  "  the  exclusive  ase  of  cistern  water,  cholera  will  speedily  disappear  and  not  return. 
This  is  known  from  both  analysis  and  experience  of  over  twenty  years,^  and  he  consequently 
recommends  **  that  it  should  be  nsed  faitufally  for  all  personal  purposes." 

John  Lea,  of  Cincinnati,  writes  as  follows : 

It  is  a  verified  fact,  which  will  stand  the  test  of  the  strictest  investigation,  that  the 
Bclosive  using  of  rain  water  for  all  purposes  of  drinking,  cooking,  and  bathing,  instead  of 
^  or  well  water,  is  a  sure  preventive  of  chol^B  and  bowel  complaints,  and  that  no  town 
ordty  supplied  exclusively  with  rain  water  ever  soffen  seriously  from  epidemic  cholera. 

From  this  united  testimony,  which  might  be  greatly  extended,  it  is  nnques- 
tionably  true  that  the  exclusive  use  of  rain  water  is  especially  a  preventive  of 
^demies  and  generally  conducive  to  good  health.  £nough  has  been  presented 
on  this  head  to  secure  the  attention  of  intellij?ent  and  interested  readers  to  the 
iniportance  of  the  subject,  and  to  show  that  it  is  for  their  highest  interest  to  supply 
Bofficient  cisterns  to  secure  all  the  rain  water  they  may  need  for  personal  and 
koQsehold  purposes,  at  any  expense  within  their  reach.  Though  plenty  of  earth 
J^ter  may  be  ready  at  hand,  still,  in  the  ,long  run,  the  pecuniary  saving  by 
inwnnnity  from  sickness  and  doctors^  bills,  with  loss  of  time,  will  more  than  com- 
pensate for  the  expense  of  cisterns,  to  say  nothing  of  the  pleasure  secured  or  the 
Buffering  avoided  by  its  use. 

STTFFERING  ON  THE   PRAIRIES. 

In  years  past  I  visited  and  spent  considerable  time  in  portions  of  the  western 
^^  Bouthem  prairies,  and  witnessed  the  inconveniences  and  sufferings  of  the 
pwple  in  those  beautiful  regions,  caused  by  the  general  scarcity  of  water.  It 
^48  sparingly  used  in  washing  either  person  or  clothes,  and  never  for  bathing ; 
while  animals  absolutely  suffered,  and  even  died,  for  want  of  drink ;  and  those 
which  survived  exhibited  but  sickly,  sluggish  growth,  making  little  or  no  thrift 
onring  a  whole  season.  Nearly  or  quite  aU  of  this  suffering  and  loss  might  have 
^n  prevented  on  each  farm  at  a  cost  of  not  more  than  the  value  of  one  good 
.  Jaimal,  if  it  had  been  judiciously  expended  in  making  cisterns  and  temporary 
*^ns  in  the  fields  to  collect  the  rain  water,  which  falls  in  sufficieixt  quantities  all 
^^€rthe  prairie  country  to  supply  these  wants,  when  seasonably  taken  advantage 
^f  by  the  inhabitants.  Hero  is  one  of  the  admirable  and  peculiar  advantages  of 
^^ms,  that  they  can  be  made  and  used  in  any  desirable  spot  with  certaii^ty  of 
J^ftter,  while  great  care  and  skill  must  be  exercised  in  selecting  the  place  for  sink- 
^  wells,  together  with  the  uncertainty  of  finding  permanent  water,  even  in 
^vored  localities.    The  cistern  pump  may  be  in  the  bam,  where  water  can  be 
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drawn  and  used,  away  from  the  wind  and  storm,  with  comfort  to  man  and  beast 
even  in  severe  winter,  for  watering  animals,  preparing  feed,  and  washing  har- 
nesses, carriages,  &c. ;  exempt  from  the  tedious  task  of  going  through  mud  or 
snow  to  the  creek  or  pond.  The  same  advantage  is  afforded  in  regard  to  drawing 
water  for  the  wash-room  and  kitchen. 

SAFETY  AGAINST   LOSS   BY  FIRE. 

The  safety  of  house  or  bam  is  also  promoted  by  these  cisterns,  so  conveniently 
near,  from  which  water  can  be  obtained  at  the  moment  when  the  fire  occurs. 
Very  often  a  single  pailful  at  the  commencement  would  extinguish  the  flames, 
which  from  a  very  short  delay  might  become  uncontrollable.  In  all  localities 
where  farming  can  be  carried  on,  or  a  residence  is  desirable,  cloud  water  can 
be  secured  at  a  reasonable  cost  for  all  ordinary  purposes.  Indeed,  I  have 
been  told,  by  good  authority,  that  insurance  companies  will  insure  farm  buildiDgs 
at  much  lower  rates  in  cases  where  this  wise  provision  for  wajer  is  made.  In  fact, 
the  saving  in  cost  of  insurance  will  nearly  or  quite  pay  the  expense  of  the  cis- 
terns, &c.,  while  a  feeling  of  security  is  a  pleasing  consideration. 

CONCLUSION. 

In  the  foregoing  pages  I  think  it  has  been  conclusively  shown  that  the  absence 
of  running  water  is  no  valid  objection  or  hindrance  to  making  pleasant  homes  on 
the  prairies,  or  indeed  in  any  locality  where  there  is  good  land.  On  the  con- 
trary, I  think  it  has  been  shown  that  this  apparent  destitution  of  water  is,  in 
some  respects,  a  blessing,  as  it  will  induce  or  drive  people  to  adopt  that  which 
is  greatly  for  their  advantage,  the  use  of  water  from  the  clouds  rather  than  that 
from  the  eaitli,  which  has  become  vitiated  by  imparities  from  its  surface,  and 
absorption  of  deleterious  mineral  substances  in  its  passage  through  it.  Therefore^ 
let  no  one  be  dotened  from  making  a  home  upon  the  prairie,  for  be  will  not  only 
find  good  health,  but  its  beautiful  plains  and  fertile  soil  will  afford  a  rich  supply 
of  the  necessaries  and  luxuries  of  life,  and  bring  all  the  enjoyments  of  inde- 
pendence and  abundant  wealth. 


FARMERS'  CLUBS. 


Br  RuFus  Nutting,  Randolph,  Vermont. 


Among  the  efficient  means  of  increasing  interest  in  agriculture,  fanners'  clubs  or 
lyceums  have  occupied  considerable  space  within  the  last  decade.  Although  of 
comparatively  recent  origin,  and  confined  to  a  few  localities,  their  influence  has 
been  extensive  and  useful.  The  New  York  State  Agricultural  Society  originally? 
in  1 792,  partook  of  this  character,  but  soon  expanded  into  a  State  institution.  The 
American  Institute  Farmers'  Club  is  probably  the  oldest  permanent  institution 
of  the  kind  in  this  country,  and  the  most  influential.  I  am  informed  that  it  was 
organized  in  1840,  by  Jlr.  Wakeman,  and  was  modelled  after  some  he  had  seen 
and  admired  in  Europe.  It  holds  its  meetings  every  Tuesday  afternoon,  and 
a  summary  of  its  conversations  and  correspondence  is  published  in  some  ten  ot 
mor^  of  tiie  leading  city  papers,  and  eagerly  read  by  hundreds  of  thousands  of 
readers  all  over  the  Union.  Several  hundred  similar  societies  have  been  organ- 
ized in  various  sections,  mainly  modelled  after  this  one,  but,  not  having  the  bsp^ 
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extensive  resources,  they  have  not  proved  as  permanent  or  asefnl.     That  asso-  * 
ciations  of  tho  kind  would  bo  eminently  beneficial  in  their  several  localities  can- 
not be  doubted ;  but  how  to  conduct  them  so  as  to  make  them  permanently  suc- 
cessftil  in  countiy  places  is  the  fi^at  question,  which,  if  satisfactorily  answered, 
would  cause  them  to  increase  rapidly  all  over  the  land. 

Few  country  clubs  can  hope  to  enlist  any  considerable  amount  of  ability,  such 
as  gives  interest  and  influence  to  the  New  York  club  j  yet  each  section  has  sub- 
jects as  important,  and  means  to  make  them  as  interesting  to  its  own  inhabitants, 
would  each  farmer  and  gardener  but  feel  and  resolve  to  bnng  forward  the  first 
and  use  the  others  for  their  elucidation.  A  unanimous,  continuous  efibrt  to  this 
end,  a  prompt,  punctual  attendance  at  every  meeting,  a  determination  to  interest 
and  to  please  animating  each  mind  and  heart  during  the  intervals  between  the 
mectiiifi^,  would  go  far  towards  making  any  club,  however  small  its  distric  and 
limited  its  numbers,  a  permanent  success.  Perhaps  I  can  better  illustrate  my 
views  by  giving  a  brief  history  of  the  Randolph  (Vermont)  Farmers'  Lyceum, 

I     and  some  of  its  proceedings  during  the  last  term,  firom  November  to  April,  meetitog 

(  every  Monday  evening.  I  offer  this,  not  as  a  model,  but  simply  as  a  specimen 
of  what  may  be  done  and  oven  greatly  improved  upon  by  any  company  of  farm- 
era  and  gardeners  of  common  education,  and  nctuated  by  a  mutual  desire  for 

I     improvement,  directed  by  common  sense  and  kindly  feelings. 

^  Tho  Randolph  Farmers'  Lyceum  was  organized  six  yeare  ago  with  13  mem- 
bers, by  the  persistent  efforts  of  one  man,  a  mechanic  and  amateur  farmer,  and 

I  has  continued  until  it  now  numbers  over  100  members.  Its  specified  objects  are, 
fint,  the  acquisition  and  dissemination  of  agricultural  knowledge ;  second,  tho 
promotion  of  acquaintance  and  friendship  among  neighbors  ;  third,  the  improve- 
nwnt  of  its  members  in  conversation,  composition,  aid  public  reading  and  speak- 
ing;  and  fourth,  the  improvement  of  forms,  farm  implements,  stock,  buildings, 
^d  every  department  of  agriculture. 

Its  principal  exercises  at  each  meeting  for  the  first  four  years  were  an  essay, 
Mowed  by  discussion.  The  fifth  year  an  oration  was  added,  and  the  last  term 
*fi  impromptu  speech  was  required.  The  speaker  is  called  to  the  stand,  his 
sabject  given  him  by  the  president,  and  he  required  to  speak  five  minutes  on  it 
^thout  preparation.  Tho  essay  and  oration  are  limited  to  fifteen  minutes  each. 
^0  admission  fee  is  required,  and  the  annual  expenses  have  amounted  to  less 
^^  ten  cents  for  each  member.  Of  course  no  subjects  are  admitted  except 
purely  agricultural  ones,  and,  consequently,  no  unhappy  dissensions  have  crept  in. 
Provision  should  be  made  by  every  lyceum  for  judicious  and  careful  experi- 
'^^nts,  each  to  be  confided  t#  a  certain  number  of  members,  who  would  subject 
^ery  portion  of  the  operations  to  tho  most  careful  test  of  weighing  and  measuring, 
^d  carefully  enter  on  record  every  step  in  the  progress  of  each  experiment.  At 
^te  conclusion  of  each  experiment  a  full  report  should  be  made  by  each  person 
^aged  in  making  the  same,  embracing  all  particulars  and  details  of  soil,  season, 
leather,  operations  and  results.  And  such  experiments,  to  be  conclusive,  should 
^renewed  from  year  to  year,  until  discrepancies  cease,  or  can  bo  satisfactorily 
^counted  for. 

Inuring  the  last  term  of  22  weeks  the  following  were  among  the  subjects  of 
^we  essays,  orations,  impromptu  speeches,  and  discussions,  with  brief  thoughts 
^pon  some  of  them,  as  selected  from  the  minutes  of  the  secretary : 

Suiter  factories. — ^They  were  objected  to  on  account  of  the  small  size  of  the 

^ries  in  this  section  ;  the  great  difference  in  the  butter  quality  of  different  cows' 

!?^^k ;  the  cost  of  transportation  of  small  quantities  of  milk  from  the  fann  to  the 

J^^ry ;  the  loss  of  the  skimmed  and  butter-milk,  and  the  various  chances  for 

^^d  in  the  establishment. 

Ploughing  in  the  /cUL-^ThiB  was  recommended  by  some  because  there  was 
'^^^^c  leisure,  and  the  team  is  usually  in  better  flesh  and  strength  than  in  the 
^^gj  the  sward  land  is  in  better  condition  for  sowing  oats  in  the  spring  j  dry 
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land  does  not  suffer  so  much  from  dronght,  and  wet  land  is  ready  to  woik  od 
earlier  in  the  spring;  in  dry  seasons  seeding  is  snrer  to  '^catcli;''  clayey  and  wet, 
heavy  soils  are  better  exposed  to  the  effects  of  the  frost ;  to  avoid  '^  cat-worms," 
sward  land,  designed  for  com,  shonld  be  turned  as  late  as  possible  in  the  ipnngi 
before  planting,  and  the  worms  will  live  in  the  grass  of  the  inverted  sod  rath^ 
than  attack  the  young  com,  and  both  fall  and  spring  ploughing  of  the  same  land 
(except  green  sward)  was  recommended. 

Impromptu  speahmg, — It  was  claimed  that  this  faculty  ought  to  be  culdvaled 
because  nearly  all  the  farmers  have  to  speak  necessarily  without  preparation, 
and  they  ought  to  be  able  to  express  their  ideas  as  concisely  and  forcibly  as 
possible;  that  it  is  a  useful  preparation  for  public  duties,  facilitates  businees 
transactions,  increases  influence,  &c. 

Farming  ifien  and  now, — Then  the  soil  was  in  its  natural  state,  full  of  plant 
food ;  now  that  food  has  been  withdrawn,  and  means  must  be  taken  for  retnis- 
ing  an  equivalent.  Then  the  wheat  midge,  £ruit  blight,  potato  rot,  black  knot, 
aiSl  hop  louse  were  unknown,  and  there  was  no  need  of  the  constant  effort  and 
anxiety  to  find  remedies  now  required.  Then  the  dress  and  diet  was  simple,  and 
almost  entirely  obtained  from  the  farm  products ;  now  the  products  of  the  hm 
are  unequal  to  the  requirements,  and  foreign  countries  must  supply  the  defldt 

The  potato. — ^It  was  introduced  into  Europe  in  the  sixteenth  century  by  Sir 
Walter  Raleigh,  and  has  proved  one  of  the  greatest  blessings  bestowed  npon 
man.  Before  the  original  elements  were  partially  exhausted  from  the  soil,  400 
bushels  of  sound  potatoes  were  an  average  yield  per  acre ;  now  not  half  that 
amount.  We  must  strive  to  return  to  the  exhausted  soil  an  equivalent  for  the 
original  plant  food. 

What  is  the  best  mode  qf  feeding  stock  coming  from  grass  to  winier  qm- 
ters  f — The  change  from  grass  to  dry  feed  should  be  gradual ;  roots,  cabb«ff» 
leaves,  and  turnip  tops  should  be  plentifully  interspersed  .with  the  dry  feed; 
especial  care  shonld  be  used  to  keep  all  stock  warm  and  dry ;  it  is  the  most  diffi- 
cult part  of  the  year  for  properly  caring  for  stock,  and  they  should  come  to  wio- 
ter  quarters  in  good  flesh,  and  what  hay  is  fed  to  them  should  be  of  the  be«t 
quality  and  early  cut.  Farmers  are  not  apt  to  be  prepared  for  winter  when  it 
comes,  and  their  stables  are  often  flUed  with  pumpkins,  farm  tools,  &c.  Salt 
should  always  be  accessible  to  all  farm  stock;  the  earliest  cut  hay  should  be  fed 
first. 

Who  is  the  best  farmer  t — ^The  chief  motive  of  one  in  farming  is  to  benefit 
his  pocket ;  another  constantly  aims  to  improve  his  farm.  One  increases  per- 
sonal property,  and  squanders  it  or  secretes  it,  so  that  the  tax  list  of  the  town 
is  diminished ;  the  other  converts  labor  and  personal  property  into  real  estatei 
and  increases  the  assessment  list  and  the  real  value  of  the  whole  town.  The 
one  is  a  robber-^ihe  other  a  beneflEictor. 

Farm  implements, — Only  the  best  should  be  used ;  the  cheapest  are  always 
the  dearest.  Constant  reading  of  agricultural  books  and  periodicals,  and  fre- 
quent interchange  of  thought  between  neighbors  are  necessary,  in  order  that  all 
may  know  what  is  the  best,  because  of  the  constant  improvements  being  made. 

Wintering  sheep, — ^They  should  be  kept  in  good  order — ^not  poor,  nor  too  fat; 
they  must  be  kept  dry,  but  not  too  close.  They  should  be  fed  with  hay  three 
times  each  day,  in  racks  so  constrocted  that  they  can  feed  comfortably  without 
wasting  their  food  and  without  quarrelling.  They  should  have  a  little  grain, 
and  some  cleaned  and  finely  cut  roots,  once  each  day.  About  one  bushel  of 
roots,  one  peck  of  grain,  and  100  pounds  of  hay  daily,  with  some  straw,  will 
answer  for  50  sheep,  of  the  fine  wool  varieties.  All  sheep  should  bo  in  a  thrifty 
condition  when  they  come  to  the  bam  for  the  winter,  and  should  be  allowed 
some  exercise  daily  and  what  salt  they  desire.  It  was  claimed  that  hoof-rot  is 
incurable,  unless  checked  in  its  early  stages.  . 

Machifiery  and  farming, — ^Bmte  beasts  were  pvento  num  for  bis  conveoieiice 
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subsistence,  and  he  ought  always  to  substitute  their  force  for  his  physical  power, 
D  and  so  far  as  practicable.  By  the  aid  of  modem  maohineiy,  more  than 
half  of  the  labor  performed  by  man  power  20  years  ago  can  now  be  done 
lorses,  80  that  a  femn  requiring  10  hired  men  at  that  time  can  now  be  man* 
1  with  five  at  a  greater  profit 

•oes  "  book-farming^  payf-^l^vexy  one  who  reads,  studies,  judges,  and  prao- 
I  digcreetly^  knows  that  the  good  he  gets  is  more  than  the  cost  he  is  subjected 
)x  agricultural  books  and  *paper&-*that  it  "  pays.'^    Those  who  think  other- 

>  do  not  read  the  books  and  papers,  and  therefore  know  not  what  they  con* 

D. 

ifluence  of  agriculture, — ^All  men  seek  for  happiness.  Farming  promotes 
th,  and  health  pleasure.  It  tends  to  mental  and  moral  development,  and  to 
ent  and  future  happiness. 

^orse  rakes, — There  were  several  kinds  alluded  to :  the  wire,  spring-tooth, 
ig  rakes  were  recommended  for  all  stony,  or  rough  and  uneven  land,  not* 
islanding  their  liability  to  scratch  up  dirt,  to  the  injury  of  the  hay ;  but  for 
oth  land,  free  from  stones  or  other  obstructions,  the  revolving,  wooden  tooth 
y  rake  was  preferred. 

haUwe  sell  Ofwr  surplus  feed  or  buy  stock  to  consume  itf — Sufficient  stook 
lid  always  be  kept  to  consume  all  the  stock  feed,  nothing  being  sold  £rom 
Harm  but  stock  and  stock  products,  if  the  improvement  of  the  farm  is  desired. 
I  more  exhausting  to  the  farm  to  sell  off  hay,  grain,  and  roots  than  live  stook, 
t,  dairy  products,  or  wool.  It  is  true  the  stock  feed  might  be  sold  off,  and 
quivalent  in  fertilizers  bought  and  applied  to  the  soil ;  but  observation  proves 
it  is  not  often  done.  The  avails  of  the  farm,  once  in  the  pocket,  generally 
Dot  returned  to  the  soil. 

VifUer  keeping  of  stock  and  feeding  corn-cobs, — Much  of  the  food  which  ani- 
s  consume  in  winter  is  for  fuel,  or  to  keep  them  warm,  and  no  animal  can 
76  if  not  warm.  Warm  stables  save  much  food,  and  the  few  boards  and 
B  required  to  make  them  warm  cost  much  less  than  the  extra  amount  of  food 
lired  for  the  same  purpose.  Cobs,  without  any  com  on  them,  are  of  less  value 
)od  than  very  poor  straw,  and  are  not  worth  grinding. 

breeding  farm  stack, — If  the  science  is  understood  any  stock  can  be  bred  to 
fr.  Gntde  stock  cannot  be  duplicated  with  any  certainty,  but  pure  bred  can, 
none  other  should  be  raised. 

Vhat  kinds  of  stock  shall  we  keep  f — There  was  no  dissent  from  the  opinion 
the  besty  of  whatever  breeds  or  kinds,  were  the  most  profitable.  Whether 
es,  cattle  for  market,  dairy  cows,  sheep,  or  hogs  should  be  the  chief  stock, 
Jnds  much  upon  the  location  and  condition  of  the  farm,  the  number,  age, 
3gth,  and  taste  of  the  family,  and  nearness  and  character  of  the  market. 
f  £Dgland  farmers  can  better  compete,  in  the  Boston  and  New  York  markets, 
airy  products  than  in  wool  growing ;  in  pure  bred  and  high-priced  stock  of 
kind  than  in  ordinary  grades.  A  farmer,  having  a  strong,  healthy  wife,  and 
ral  faithful  boys,  can  better  "run  a  dairy"  than  one  with  a  feeble  wife 
no  children,  for  he  would  have  to  hire  the  milking,  chuming,  &c.,  done. 
at  is  known  here  as  the  "  Morrill  breed"  of  horses  is  believed  to  combine  the 
B  most  important  characteristics,  size,  bottom,  and  speedy  in  the  most  equal 
•ortions,  and  to  a  greater  extent  than  any  other  breed,  although  they  can 
ily  yet  bo  called  "thorough  bred."  The  "Vermont  Merino"  is  the  best 
d  of  sheep  j  "  Chester  County  Whites,"  the  best  hogs.  For  the  "  mixed  hus-. 
^"of  New  England,  (the  small  farms  having  both  high  land  and  meadow,) 
Devons  are  best  for  oxen  and  beef  j  for  butter,  milk,  or  cheese  dairies  the 
fiBhires  "  are  undoubtedly  the  beet.  The  "Durhams"  are  the  best  of  those 
ions  where  beef  is  the  object,  and  where  the  land  is  level  and  the  soil 

>  and  naturally  producing  the  ."Kentucky  blue  grass." 

^orn  buildings, — There  is  no  economy  in  patchmg  up  or  piecing  out  old  dilap- 


240  AGRICULTURAL  REPORT. 

idated  bams.  It  is  much  better  to  "pull  down  and  build  greater."  It  is  gen- 
erally the  best  economy  to  have  all  the  farm  store-room  and  stables  under  the 
same  roof — the  bam  having  a  basement  for  manure,  &:c. — ^latbcr  than  to  bniM 
sheds  for  the  purpose.  The  stables  for  stock  of  all  kinds  should  be  proportioned 
to  the  size  and  number  of  the  animals  to  bo  kept  therein,  and  as  small  as  eon- 
sistent  with  the  greatest  convenience,  so  that,  being  tight  boarded,  tbo  animal 
heat  will  keep  the  temperature  above  freezing  in  the  coldest  night.  That  part 
in  front  of  the  stock  should  be  hung  upon  hinges,  so  as  to  be  let  down  for  feed- 
ing or  additional  ventilation,  and  the  several  windows  should  be  so  constnicted 
as  to  afford  light  and  ventilation  to  any  desired  extent,  both  being  important,  as 
well  as  proper  temperature  and  suitable  food. 

^Fences. — ^There  is  an  average  of  six  rods  per  acre,  or,  in  all,  171,576  rods  of 
fence  in  Randolph,  costing  at  least  75  cents  per  rod ;  probably  one  half  is  for 
convenience  in  '*fall  feeding"  mowing  lands,  which  is  poor  economy.  The  first 
growth  of  cherry  or  butternut  is  the  best  wood  in  this  region  for  posts,  and 
August  and  September  the  best  time  to  cut  them. 

What  hinds  qf  stock  improve  farms  most? — On  this  question*  there  ^ras 
nearly  an  equal  division  of  opinion  expressed.  Some  contended  that  dairy  cows, 
running  in  the  pasture  through  the  day,  during  summer,  and  stabled  at  night, 
with  plenty  of  absorbents  for  their  liquid  excrement,  and  a  sufficient  number  of 
calves  or  hogs  kept  well  bedded,  to  consume  refuse  milk,  would  furnish  more 
value  of  manure  than  any  other  stock.  Others  claimed  that  horses  and  sheep 
would  furnish,  more  manure  during  summer  and  winter.  All  agreed  that  sheep, 
by  scattering  their  excrements  more  evenly,  and  habitually  lying  at  nights  on 
the  highest  and  poorest  parts,  benefited  pastures  more  than  other  stock.  Cows, 
pastured  only  during  the  day,  remove  the  strength  of  the  pasture  to  the  tillage  land. 

Hie  comfort  of  farm  stock, — ^Any  and  everything  that  detracts  from  or  prevents 
the  comfort  of  stock  hinders  their  thrift,  whether  it  be  hunger,  thirst,  cold,  heat, 
light,  darkness,  wet,  impure  uir,  hard  bedding,  filth,  vermin,  stinging  insects, 
frightful  noises,  loss  of  young  or  of  old  companions,  wind  or  disease ;  and  what- 
ever hinders  their  thrift  is  a  pecuniary  loss  to  their  o^vners.  Human  sympathy 
added  to  animal  comfoit  amounts  to  dollars  and  cents ! 

Laient  powers  qf  man  and  tlie  soil. — A  kind  Providence  has  given  man  moral, 
mental,  and  physical  powers,  according  to  the  circumstances  of  his  existence, 
and  placed  him  upon  the  eaith,  containing  productive  resources  sufficient  to 
maintain  that  existence.  Within  both  are  dormant  energies  requiring  develop- 
ment and  invigoration,  for  which  man  alone  is  responsible.  In  doing  this  work 
rightly  he  finds  a  pleasant  home  and  a  happy  life  ;  in  neglecting  it,  ho,only  eats 
bread  in  the  sweat  of  his  brow. 

Tlie  hay  crop, — ^As  the  value  of  this  crop  is  about  one-seventh  greater  than  the 
grain  crop  in  Vermont,  and  as  we  have  to  feed  our  stock  from  six  to  seven  months 
each  year,  it  is  very  important  that  the  best  methods  of  producing  and  securing 
it  be  understood.  The  land  should  be  in  good  condition  where  seeded  down. 
It  is  useless  trying  to  raise  a  good  crop  of  grass  on  land  exhausted  by  previous 
crops.  Land  too  wet  for  tillage  should  be  often  top-dressed,  if  not  annually 
overflowed.  The  best  bams  and  blooded  stock  are  wnthout  profit,  if  the  right 
kind  and  quantity  of  hay  is  not  put  into  them  at  the  right  time.  There  is  much 
loss  by  letting  grass  get  too  mature  before  cutting.  Timothy  should  be  cut 
when  first  heading  out  j  clover,  when  in  its  first  blossoms.  Grass  is  now  cnt  in 
this  vicinity  from  one  to  three  weeks  earlier  than  six  years  ago ;  and  it  is  found 
that,  although  it  costs  a  little  more  to  cure  it,  there  is  much  gain  in  the  value  of 
the  hay,  and  the  soil  is  exhausted  less.  The  soil  should  be  in  such  condition  as 
to  bear  two  crops  annually,  each  yielding  two  tons  of  hay  per  acre.  Land  ioo 
moist  for  tillage,  and  needing  manure,  may  often  be  smoothly  turned  over  aft^r 
the  hay  is  taken  off*,  well  manured  and  re-seeded,  to  much  better  advantage  than 
by  simply  top-dressing.     On  all  small  fiarmSy  where  the  hay  is  raked  and  di»^ 
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ne  horse,  and  the  land  is  suitable,  the  grass  should  be  mowed  with  a  one- 
3  mower,  and  the  Pony  Clipper  was  recommended  as  the  best  for  the  pur- 
.  The  Ames  Plow  Company's  hay  tedder,  from  observation  of  its  working 
iblic  exhibitions,  was  recommended,  but  has  not  been  practically  proved  here, 
ml  kinds  of  horse-forks  have  been  used,  and  are  recommended  for  large 

3. 

lishig  calves, — Th6y  should  be  taken  ftom  their  dams  immediately,  not  being 
r^ed  to  suck  at  all,  or  more  than  once,  and  fed  with  new  milk  ten  to  fourteen 
,  twice  each  day.  For  the  next  week  they  should  have  warmed  milk, 
med  at  12  hours  old.  Gradually  thereafter  they  should  be  fed  with  older 
blae  milk,  till,  at  four  weeks  old,  they  will  take  any  kind  of  refuse  milk 
with  crusts  of  bread  or  porridge  in  small  quantities.  From  the  time  they 
.  week  old  a  little  of  the  best  early  cut  hay  should  be  given  them  three 
i  a  day.  At  three  months  old  they  may  be  weaned  and  turned  to  pasture, 
^h  it  is  well  to  continue  the  brokoQ  breads  porridge,  or  a  little  dry  meal  or 

aking  farmers'  liomes  attractive. — There  is  a  strong  contrast  between  slack  and 
inly  farmers  and  those  who  are  thrifty  and  tidy  \  and  no  farmer  is  excusable 
lie  utter  disregard  of  taste  and  neatness  so  often  manifested.  It  is  bad  in  all 
)ii8equence8,  especially  in  the  deprivation  of  the  good  and  elevating  society 
iby  lost;  the  dissatisfaction  the  children  soon  feel  T\nth  home,  as  they 
oach  years  of  maturity,  and  the  consequent  loss  of  self-respect  by  all  the 
bers  of  the  family.  Farmers'  homes  should  be  made  as  attractive  and  pleas- 
is  may  be,  and  much  can  be  done. to  this  end  with  very  little  expenditure  of 

te  best  method  of  keeping  cows, — Under  all  circumstances  they  should  be  treated 
kindness,  gentleness  and  firmness.  In  winter  early  cut  hay  or  qom  stalks,  as 
1  as  they  will  eat  clean,  should  be  given  them  three  times  each  day ;  also,  four 
^ht  quarts  of  cleaned  and  well  cut  vegetables,  and  two  to  four  quarts  of  oat- 
.  They  should  be  kept  in  clean,  warm,  well  ventilated  and  lighted  stables, 
ys  have  a  dry  and  soft  bed,  and  be  fed,  watered,  carded,  and  milked  at  reg- 
intervals.  They  should  "  go  dry  "  from  two  to  six  weeks,  and  be  fed  lighter  a 
days  before  and  after  calving,  to  guard  against  inflammatory  attacks. 
2rmers  sJiOuld  be  ^mechanics, — On  every  farai  there  should  be  a  sh«p-room, 
work-benches  and  a  kit  of  tools,  comprising  all  such  as  may  be  required  for 
ordinary  repairs  of  buildings  or  wooden  farm  implements,  and  every  farmer 
lid  Lave  skill  to  use  them.  Having  them,  many  repairs  and  necessary  jobs 
be  done,  in  less  time  than  would  be  required  to  carry  the  job  to  a  regular 
banic,  and  often  in  a  better  manner ;  while  no  more  time  will  be  lost,  and 
3  money  will  be  saved.  With  a  soldering  copper,  rosin,  and  solder,  with  a 
minutes'  practice,  much  inconvenience  and  expense  can  be  saved  by  repair- 
tin-ware,  water-pipes,  &c.,  in  odd  moments  and  on  rainy  days. 
filing  cows, — Stabling  cows  in  summer  and  feeding  with  green  food  has  not 
1  practiced  to  any  considerable  extent  in  this  vicinity ;  and  so  long  as  good 
ure  land  can  be  bought  at  $50  an  acre,  within  one  mile  of  our  houses,  it  is 
!rtain  that  soiling  would  be  profitable.  With  tillage  land  at  $100  per  acre, 
boys  (sons)  old  enough  to  drive  cows  to  pasture,  but  not  able  to  cut  green 
for  them,  it  is  thought  the  better  policy  to  pasture  cows ;  but  for  those  who 
nre  SlOO  land,  neai:  their  bams,  soiling  will  pay,  even  if  all  the  labor  is  hired. 
•Mwip5. — Next  to  a  good  running  stream  is  a  good  well,  with  good,  never- 
ng  water  in  it,  and  a  force  pump,  with  which  water  can  be  thrown  to  any 
of  the  fann  buildings — one  that  is  always  in  good  working  order,  and  can 
forked  by  a  child.  Of  the  many. kinds  invented,  not  one  has  proved  to  be 
pump  thus  described  for  farmers'  use. 

hjcds  and  construction  qf  barns, — ^The  objects  of  barns  are  for  storing  fann 
16 


242  AGRICULTURAL  REPORT. 

pToductS;  slieltering  farm  stocky  and  saving  manuro.  If  hay  and  grain  were 
always  well  cured  before  being  boused,  tbey  would  be  preserved  the  more  per- 
fectly, the  tighter  the  bams  were  made ;  but  as  they  are  very  liable  to  be  hoMed 
before  they  are  sufficiently  cured,  and  whjon  they  have  sufficient  moisture  in  them 
to  cause  heating  or  fermentation,  it  is  better  that  the  bam  should  be  loose  boarded, 
that  there  may  be  a  freer  circulation  and  a  stronger  current  of  air.  It  has  been 
often  noticed  that  in  such  a  bam  hay  may  come  out  perfectly  sweet  and  bright 
from  the  outsides  of  the  mow,  when  the  central  part  may  be  much  damaged  by 
feimentation ;  and  if  the  same  hay  had  been  put  into  a  tight-boarded  bam  it  is 
probable  that  all  would  have  been  equally  damaged. 

Stables  should  be  made  tight  and  warm,  and  be  ventilated  by  openings  to  the 
external  air,  and  not  into  the  storage  part  of  the  bam,  to  prevent  noxious  vapon 
ftom  the  stables  being  absorbed  by  the  hay,  &c.  The  basement,  whore  manme 
is  stored,  should  have  a  tight  floor  over  it  for  the  same  reason.  Where  it  is 
practicable,  it  is  best  to  have  the  drive*way  for  drawing  in  hay,  grain  and 
com  fodder  enter  the  gable  end,  for  convenience  in  unloading,  and  saving  tiine 
and  help  in  the  most  hunying  season,  as  one  man  only  is  necessary  to  go  to  the 
bam  with  the  loads.  It  was  claimed  that  a  man  had  better  hire  money  at  nz  per 
cent,  and  pay  five  hundred  dollars  for  this  convenience  of  unloading  than  not  to 
have  it. 

Stock  raising, ^-^TYn&  branch  of  farming  has  not  received  sufficient  attentioB 
in  this  vicinity.  The  kinds  and  breeds  of  stock,  and  manner  of  keeping,  dedde 
the  question  of  profit  or  loss.  We  should  breed  only  from  the  best  parents,  u 
to  constitution,  soundness,  symmetry,  and  all  the  qualities  desired  in  their  ofispring 
Any  breed  can  be  modelled  and  improved  by  proper  crossing  and  keeping 
Although  there  have  been  over  one  hundred  importations  of  blooded  cattle  into 
this  town  witJiin  the  last  forty  years,  there  has  not  been  that  manifest  improve- 
ment there  would  have  been,  had  a  greatqr  proportion  of  females  been  brought 
with  the  males  of  the  same  blood.  Thorough-bred  stock  can  be  duplicated  with 
certainty,  but  grades  can  not. 

The  com  crop.— The  land  should  be  green  sward,  tumed  late  in  the  spring 
after  the  grass  is  well  up,  and  just  before  the  time  for  planting.  After  the  fur- 
rows have  been  rolled  down,  a  good  coating  of  fine  stable  manure  should  be  well 
harrowed  in  with  a  cultivator  harrow.  After  furrows  have  been  made,  three  and 
a  half  feet  apart,  a  shovel-full  of  decomposed  manure  shcmld  be  put  in  them,  at 
intervals  of  three  feet,  and  com  planted  thereon,  being  covered  with  fine  soil 
about  two  inches  deep.  The  ground  should  be  stirred  with  a  cultivator  or  hoe 
once  a  week  until  the  com  begins  to  tassel.  On  low,  wet  or  heavy  land,  the 
manure  should  be  spread  upon  the  grass,  and  with  a  double  mould-board  plough 
two  furrows  should  be  tumed  together,  leaving  the  manure  between  them.  After 
being  rolled  and  harrowed  in  the  direction  of  the  rows,  the  com  is  planted  on 
the  rows  without  manure  in  the  hill. 

Water. — Analysis  teaches  us  that  the  largest  proportion  of  all  the  food  of 
animals  is  water — ^tumips  containing  93  per  cent,  of  water,  and  most  other  kinds 
of  food  over  50  per  cent.  Besides  what  is  contained  in  the  food,  all  animalB 
want  a  large  amount  of  pure  water  daily  to  quench  thirst,  and  it  should  always 
be  easily  accessible.  No  stock,  especially  milch  cows,  should  ever  be  compelled 
to  drink  stagnant  water,  or  such  as  has  been  rendered  impure  by  their  staiiding 
in  it,  or  from  any  other  cause,  as  it  tends  directly  to  disease. 

How  can  farmers^  hoys  he  made  to  love  farming  ? — By  cultivating  fruit  to 
such  an  extent  that  they  shall  love  the  farm  that  produces  it.  Their  home 
must  be  made  pleasant,  tasty,  and  symmetrical  in  its  external  appearance, 
beautiful  in  its  surroundings  and  in  its  intemal  constmction,  and  orderly  in  its 
management.  Peace,  harmony  and  quietness  must  exist  between  the  parents 
and  throughout  the  household.  A  finn,  decided  and  mild  government  must  con- 
xiol  all  the  children,  boys  and  girls,  alike.     The  children  must  all  be  earl/  led 


PLATE  XXV. 


:^ABM£BS'  OLUBS.  243 

fed  a  degree  of  interest  and  responsibility  in  the  success,  prosperity  and  respecta- 
ity  of  the  family  as  a  whole,  and  of  each  individual  raember  of  it.  Give  the 
Idren  as  thorough  an  elementary  education  as  practicable,  and  always  furnish 
m  with  a  good  variety  of  agricultural  books  and  periodicals.  Keep  from 
m  all  sentimental  romances  and  criminal  biographies.     Show  them  that  you 

yourself  interested  in  farming,  and  do  not  go  t^  your  work  grudgingly, 
courage  them  to  experiment  in  farming. 

V^cntiUition^ — ^It  is  nature's  physician,  and  just  as  necessary  for  brutes  as  for 
nan  beings.  Bespiration  in  pure  air  is  an  efficacious  way  to  relievo  the  sys* 
I  of  impurities  contained  in  the  blood.  If  stables  could  be  made  warm  only 
lie  expense  of  proper  ventilation,  they  had  bettor  be  cold.  Warm  air  is  not 
essarily  impure,  and  as  animal  heat  comes  more  from  the  body  than  the  breath, 
^les  may  be  both  warm  and  well  ventilated. 

Fruti.^-^As  those  of  this  generation  are  eatmg  fruit  from  the  trees  our  fathers 
nted,  so  we  ought  to  keep  on  planting  trees  for  the  next  generation.  Even 
tut  one  tree  in  ten  lives  and  bears  well,  that  one  is  worth  more  than  the  cost 
the  whole ;  but  with  proper  care  and  discretion  in  selecting  and  setting  the 
i9j  and  in  preparing  and  cultivating  the  soil,  nine  out  of  ten  may  live  and 
productive.  Most  pruning  should  be  done  when  the  sprouts  are  so  young 
I  tender  that  they  can  be  cut  off  with  the  finger  nails.  It  is  beneficial  to 
ture  orohards  to  allow  hogs  to  run  in  them  and  eat  the  wind-falls  and  wormy 
lies.     The  gooseberry  is  the  cheapest  and  most  prolific  berry  raised  h^e,  but 

cultivation  of  blackberries,  raspberries,  and  strawberries  is  profitable  and 
>ngly  recommended. 

PioUiical  education  of  farmers, — Although  farmers  as  a  class  comprise  a 
^cr  number  than  any  other,  yet  whenever  they  have  any  public  matter  of 
ecial  interest  to  themselves,  they  are  almost  always  obliged  to  go  to  one  of 
ither  class  or  profession,  in  order  to  get  their  matter  before  the  legislature  or 
Qgress.  Men  from  another  class  or  calling,  who,  of  course,  cannot  fully  know 
^preoiate  the  necessity  of  different  legislation  in  regard  to  this  or  that  tanning 
srest,  are  the  only  resort,  and  poor  help  they  often  prove.  Instead  of  this, 
CDers  should  be  so  educated  and  trained  as  to  be  qualified  to  do  such  work  for 
mselves.  Their  occupation  should  take  its  proper  position  as  a  profession, 
I  exert  its  proportionate  influence,  civilly  and  politically,  as  it  heretofore  has 
rsically. 

Insect  injuries  to  fruit  trees,  and  their  remedies. — Insects  rarely  attack  the 
St  healthy  and  vigorous  trees ;  hence  the  importance  of  effort  to  keep  fruit 
es  in  the  roost  thriving  state.  The  black  louse,  imbedded  in  the  bark,  lays 
r  eggs,  and  covers  them  till  hatched,  then  removes  to  another  place  and  repeats 
>  process.  The  grain  lice  are  attended  by  ants  which  seem  to  milk  them, 
ing  upon  a  sweet  substance  exuding  from  them.  They  are  often  killed  by 
other  insect  which  breeds  within  them,  and  is  their  constant  enemy  and  our 
9nd  and  helper.  Many  other  kinds  were  mentioned,  and  constant  study  of 
-ir  nature  and  habits  urged,  as  necessary  to  their  extermination. 
Sources  and  application  of  manures.-^It  is  hardly  possible  to  over  estimate 
3  importance  of  this  subject.  The  amount  and  quality  of  our  crops  are  just  in 
^portion  to  the  size  and  quality  of  our  manure  heaps,  which  are  the  food  our 
>P8  live  on.  Great  loss  has  heretofore  accrued  by  not  having  proper  facilities, 
^ng  proper  care  to  save  the  liquid  manure,  which,  if  properly  applied,  is  of 
"^l  veJuc  with  the  solid  excrement  from  all  our  stock.  The  solid  has  but 
^^t  one  per  cent,  of  mineral  matter,  while  the  liquid  has  four  per  cent.  Res- 
oirs  for  saving  the  urine  were  strongly  recommended  on  aecount  of  the  diffi- 

tof  saving  it  all  by  the  simple  use  of  absorbents.     Covering  manure  with 
arrow  or  cultivator,  from  two  to  four  inches  deep,  is  generally  practiced 
^>  rather  than  plowing  it  under  to  a  greater  depth, 
^or  all  crops  for  whicn  an  early  start  and  rapid  growth  in  the  first  part  of  the 
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« 
season  is  desired,  thoronghly  decomposed  bam  manure  is  the  best;  otherwise 
raw  manure  may  be  used,  and  some  loss  avoided  that  usually  occurs  dnrincr 
decomposition  where  it  is  not  mixed  with  the  soil.  Although  some  commercial 
manures  may  be  used  to  advantage  under  some  circumstances,  especially  for 
turnips  and  other  root  crops,  they  cannot  bo  relied  upon  for  ordinary  pmmoses 
instead  of  common  bam  manure. 

Farmers  should  secure  all  the  wood  ashes  they  can  to  apply  as  a  top  dressing 
to  meadows  or  grain  fields,  but  they  should  not  be  mixed  with  any  raw  or  unfer- 
mented  animal  excrements.  More  effort  should  be  made  to  save  sA\  refuse  matter 
abont  the  farm  or  buildmgs,  which  may  be  converted  into  manure  by  compost- 
ing  or  otherwise.  A  proper  application  of  cold  water  to  manure  heaps  will  pre- 
vent their  "  burning  "  but  not  their  decomposition. 

Lice. — ^The  common  impression  that  leanness  in  flesh  is  the  cause  of  lice  upon 
farm  stock  is  erroneous.  Several  instances  were  given  where  the  most  hardy, 
healthy  and  fleshy  animal  on  the  premises  was  first  afflicted  with  lice.  Lice  are 
the  cause  rather  than  the  effect  of  a  poor  condition,  and  they  are  not  transmitted 
in  or  by  the  blood  or  secretions  of  the  system,  as  is  said  to  be  the  case  with  the 
animalculae  of  the  itch.  They  may  be  destroyed  with  a  little  care  and  attention, 
by  the  application  of  melted  tallow  and  kerosene  oil,  mixed  till  soft  enough  to 
rub  in  easily  at  temperate  heat.  It  should  be  applied  once  in  three  days  to  all 
parts  of  the  animal  where  the  lice  can  be  found,  and  be  continued  so  long  as  any 
remain.  Ordinarily  two  applications  are  sufficient,  as  the  lice  are  killed  as  eoan 
as  they  touch  it. 

Wliat  is  plant  food? — ^AU  that  plants  consume  in  their  growth  is  plant  food; 
but  then  there  are  other  things  which  cause  them  to  grow.  There  may  be  sufi- 
cient  nutriment  within  reach  of  the  rootlets,  but  it  may  be  in  such  a  state  or  oon- 
dition  that  it  cannot  be  appropriated,  just  as  a  bushel  of  com  might  stand  within 
reach  of  a  starving  man  having  no  teeth  and  he  be  not  benefited  by  it.  A  pro- 
per proportion  of  acids,  alkalies,  &;c.,  must  be  in  the  soil  to  modify  and  render 
palatable  the  mineral  and  vegetable  matter  Providence  put  there  for  the  nourish- 
ment of  plants.  To  this  end  the  soil  must,  in  a  sense,  breathe.  It  must  be  kept 
light  and  porous,  that  the  atmosphere  may  thoroughly  permeate  it,  and  produce 
the  chemical  changes  necessary  for  the  best  subsistence  of  the  plants,  and  to  fadU- 
tate  the  absorption  of  the  falling  rains  for  a  similar  purpose. 

Account  with  a  half  acre  qf  corn. 

Dr.— To  planting  half  day $0  75 

"  two  days'  hoeing 3  OO 

"   12  small  one-horse  loads  manure h  ^ 

•'  harvesting  and  husking 5  5^ 

14  i^ 

Cr. — ^By  75  bushels  of  ears 852  5^ 

"    1,500  pounds  of  stalks 8  O^ 

"    3  loads  pumpkins 3  O^ 

63  ^ 

Account  with  two  acres  cficJieat. 

Dr. — To  plowing  and  han*owing,  and  sowing $8  ^ 

".  half  the  value  of  28  loads  manure 14  O 

'*    4;  bushels  seed,  $12 ;  interest,  $G 18  ^ 

**    threshing  and  harvesting 11  ^' 

5T^ 
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Cr.— By  35  bnsliels  wheat $06  25 

^*   straw 12  00 


108  25 


Product  of  3  J  acre$  ofcom^  potatoes,  d'c. 

115  bushels  of  cai-s $205  50 

4  tons  of  stalks 60  00 

30  bashels  of  potatoes , 22  50 

12  loads  of  pumpkins 6  00 

294  00 


It  cost  20 J  days'  labor,  bat  account  of  the  other  expenses  was  not  kept. 

Best  management  of  cows  before  and  after  calmng. — The  whole  subject  may  be 
briefly  comprehended  in  the  single  word  C(mforL  Whatever  management  or 
circumstances  tend  to  afford  the  greatest  net  amount  of  comfort  is  best  for  them. 
They  should  have  that  amount  and  quality  of  food  which  they  relish  sufficiently 
to  lead  them  to  eat  their  reasonable  fill  of  it  \  and  it  should  possess  such  nutritive 
qualities  that  just  that  amount  will  keep  them  in  a  thriving  condition.  Their 
food  should  not  be  so  concentrated  as  to  fail  to  give  them  the  proper  stimulus  of 
distention,  nor  tho  reverse ;  so  that  in  taking  sufficient  nourishment  they  must 
take  an  uncomfortable  bulk  of  it.  Ordinarily  there  is  no  better  food  for  them 
tban  good,  early  cut  hay ;  i.  e.,  well  cured  grass.  The  custom  of  beginning  to 
mess  cows  a  week  before  calving  tends  to  an  increased  amount  of  blood  in  tho 
system,  which  at  that  time  is  not  desirable,  as  it  favors  inflammatory  attacks.  It 
is  safer  to  diminish  this  tendency  for  a  few  days,  before  and  after  parturition, 
by  lather  lighter  feeding.  It  is  an  ciToneous  idea  that  calves  should  run  with 
taeir  dams  a  few  weeks  in  order  to  "  bunt  down  the  caked  bag."  No  violence 
should  ever  be  suffered,  and  gentle  rubbing  and  bathing  with  warm  water  is  the 
post  agreeable  to  the  cow,  and  useful  to  remove  inflammation.  If  the  placenta 
is  not  discharged  within  sir  hours  bathe  the  small  of  her  back  and  groins  with 
wann  water  until  it  is  dropped,  or  so  long  as  there  is  unusual  heat  at  those  partS| 
avoiding  violence  and  all  powerful  medicines  for  that  purpose. 

Hmseliold  convmiences. — Farmers  are  too  apt  to  forget  tho  inconveniences 
^eir  wives  are  subjected  to  in  the  discharge  of  their  duties  indoors.  They 
remodel  and  repair  their  bams,  stables  and  farm  implements  as  often  as  their 
own  eonvenience  and  profit  indicate,  and  buy  new  implements  in  the  same  way. 
They  see  the  importasce  of  it  as  they  engage  in  their  daily  avocations.  Are  they 
w  anxious  that  their  wives  should  be  equally  accommodated  in  their  sphere? 
^  not  the  labors  of  the  latter  often  increased  100  per  cent,  for  the  want  of  a 
^tter  cook  stove,  more  tin  pans,  a  better  pump,  easier  access  to  the  cellar,  a  more 
suitable  milk  room,  more  paint  on  the  kitchen  floor,  new  paper  on  the  walls, 
*^pers  and  mats  at  the  doors,  a  new  broom,  an  occasional  ride  in  the  open  air, 
suitable  domestic  help,  &c.  ?  Farmers  and  their  wives  being  one  flesh  ought 
always  to  remember  and  feel  that  their  interests  are  one  and  the  same— that  they 
^  equally  responsible  for  the  prosperity,  success  and  respectability  of  the  family, 
^^rding  to  their  relative  circumstances  and  capacity.  ^ 

Ayrshire  cattle. — This  popular  breed  has  existed  as  a  distinct  family  Si  Soot- 
ed for  nearly  100  years,  having  been  bred  chiefly  for  dairy  purposes.  They 
Jfo  a  hardy  race,  symmetrical  in  fonnj  speckled  or  striped  with  white,  red, 
^f^^,  and  black  colors ;  of  good  medium  size  j  energetic,  kind  and  docile  in 
"^sposition,  easily  fattened,  long  lived,  and  especially  remarkable  for  milking 
^^ties.    It  is  clidmed  that  there  is  no  breed  that  will  yield  so  much  milk^ 


246  AGRICULTUBAL  SEPOBT. 

bntter  or  heefj  from  the  same  amonnt  and  expense  of  food;  as  the  Ayrshire— 
especially  in  hilly  or  swampy  sections  of  the  country. 

Lesson  to  farmer^  hoys  present — It  is  well  that  yon  have  an  interest  to  attend 
these  meetings.  You  should  be  impressed  with  the  importance  of  a  good  edoca- 
tion,  and  an  agricultural  education,  now  while  you  are  young.  "  Knowledge  is 
power,"  as  surely  now  as  ever.  Useful  knowledge  is  power  for  good ;  knowledge 
of  evil  may  be  power  to  your  hurt.  Strive  to  treasure  up  the  knowledge  acquM 
at  these,  meetings.  It  will  do  you  good  in  whatever  business  you  conclude  to 
follow.  Let  honesty  be  your  guiding  star.  Be  prompt  to  fulfil  all  engagements; 
but  if  circumstances  prevent,  make  satisfactory  explanation.  Be  thorough  in  all 
your  business.  Be  sure  that  every  article  that  you  raise,  make,  or  trade  in,  is  as 
good  as  (or  rather  better  than)  represented.  Eventually  *^ honesty  is  the  best 
policy,"  if  policy  is  proper  in  regard  to  it. 

Maple  sugar  operations. — ^There  is  no  branch  of  farming  carried  on  with  so 
little  outlay  for  fixtures.  Farms  in  Vermont  will  not  average  $40  in  investment 
for  all  their  sugar-making  conveniences.  Comparatively  little  improvement  has 
been  made  in  the  maple-sugar  business  for  two  generations.  The  old  troughs 
for  catching  sap  have  been  displaced  by  tin  or  wooden  buckets^  and  the  hemis- 
pherical cast-iron  kettles  by  sheet-iron  pans,  for  boiling,  and  the  stone  arch  ar 
straddle-pole  by  a  brick  arch.  Notwithstanding  this  there  is  still  ffreat  roox» 
for  improvement,  and  the  same  evaporation,  now  requiring  14  hours,  and  the  fomtb 
of  a  cord  of  wood,  may  soon  be  done  in  six  hours,  with  half  that  amount  of  fuel* 
Greatly  improved  evaporators  will  soon  appear. 

Mtick, — What  we  in  this  vicinity  understand  by  this  word  is  a  dark-colorod 
fibrous  vegetable  turf  or  deposit,  found  in  low  places,  which  have  for  a  loa^ 
period  received  the  leaves,  broken  twigs,  and  decaying  vegetable  refuse  fioo^ 
the  surrounding  hills.     It  is  usually  saturated  with  water  a  h^ge  part  of  the  yoir^ 
and  to  render  it  useful  as  a  fertilizer  it  should  be  thrown  into  heapS;  and  aft^^ 
remaining  thus  through  at  least  one  summer  season  to  dry,  it  is  mrawn  to  tlx^ 
bam  and  housed,  to  be  used  as  needed  through  the  year  for  bedding,  and  as  i^x^ 
absorbent  of  the  liquid  excrements  of  all  faim  stock.     After  it  is  thus  Baturat»<3^ 
it  is  thrown  into  heaps  with  the  solid  excrements  to  ferment,  and  by  working ove^ 
soon  becomes  an  excellent  compost  for  com  or  other  uses.    When  mixed  witto 
lime  and  ashes  and  allowed  to  ferment,  it  produces  marked  results,  or  mixed  witto 
plaster  and  salt  it  seems  to  be  a  useful  fertilizer.    When  applied  to  crops  in  ^* 
pure  state  it  produces  little,  if  any,  effect. 

•jETorses.— For  ordinary  use  on  the  farm  and  on  the  road  we  want  horses  of  a3-^ 
work,  weighing  firom  900  to  1,200  pounds,  for  driving  in  light  buggies;  950 
1,000  pounds  is  large  enough,  but  few  of  us  (one-horse  farmers)  can  afford  t^ 
keep  a  separate  horse  for  each  kind  of  semco  required,  so  that  a  heavier  one  2 
more  useful. 

We  should  tum  our  attention  more  to  raising  horses.  The  ''Morgan''  Btoo^ 
originated  here,  and  for  scores  of  years  our  town  was  noted  for  its  superior 
but  other  towns  in  the  State  now  wear  the  honors  we  ought  to  enjoy.  Maa-I^ 
fanners  aj-e  so  situated  that  they  could  raise  a  good  colt  each  year  that  wooL^^ 
cost  them  but  little,  if  any,  more  than  a  calf  of  the  same  age,  yet  worth  fourtim^^^ 
as  much. 

For  my  horse  of  all  work  I  keep  an  English  breeding  mare,  which  I  use  ^^ 
least  11  months  out  of  12  each  year,  and  yet  during  the  last  four  years  she  h^»^ 
brought  me  four  colts,  averaging  in  value  at  five  months  old  8100  eac^:*^ 
the  last  one  bringing  me  over  $125  before  he  was  three  months  old;   and,  wicl' 
care  in  the  selection,  I  coupled  her  with  low-priced  horses  at  not  over  $^- 
During  the  time  she  has  "well  paid  her  way"  by  work,  so  that  the  colts  are  a<^^ 
profit.     Almost  any  farmer  with  care,  discretion,  and  judgment  can  do  as  well- 
The  price  of  good  horses  is  higher  than  ever,  and  annually  increasing. 

The  foregoing  is  a  fair  illustration  of  what  the  Randolph  Farmers'  Lyoeitf^ 
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has  been  doing  each  of  tho  hist  six  years,  while  annually  it  has  increased  in 
interest  and  influence.  No  intelligent  resident  of  this  vicinity  can  question  that 
its  effects  have  been  very  perceptible  and  beneficial,  and  have  not  been  confined 
to  those  only  who  have  attended  the  meetings*  The  good  influences  have  ope- 
rated through  the  whole  neighborhood,  and  to  some  extent  through  the  New 
England  States,  by  means  of  the  occasional  reports* of  our  meetings  in  the 
weekly  newspapers. 

These  effects  are  perceptible  in  tho  increased  spirit  of  inquiry  and  investiga- 
tion existing ;  in  the  greater  number  of  agricultural  books  and  periodicals  paid 
for  and  read ;  in  the  better  employment  of  spare  time  in  reading  and  writing, 
rather  than  in  indolence  and  vice ;  in  the  increased  willingness  of  farmers'  boys 
to  stay  at  home,  instead  of  hurrying  off  to  the  city  for  other  employment ;  in  the 
greater  readiness  to  make  experiments  in  all  departments  of  agriculture,  believing 
that  all  knowledge,  except  divine  knowledge,  is  the  result  of  experiment  j  in 
the  improved  appearance  of  farms  and  farm  buildings ;  in  the  better  adaptation 
and  construction  of  buildings  to  the  ends  desired ;  in  the  improvement  of  farm 
stock  ',  in  the  increased  amount  of  bam  manure  made '  and  stock  kept ;  in  the 
increased  fertility  of  the  soil ;  in  the  better  quality  and  greater  number  of  labor* 
saving  implements  ;  in  the  improved  household  conveniences ;  in  the  good  will 
and  kind  feeling  promoted  among  tho  members,  and  through  the  community  5 
and  in  the  development  of  the  dormant  energies,  poweis  of  thinking,  reading, 
writing,  and  speaking,  not  before  supposed  to  exist.  These,  or  other  like  good 
effects,  have  been  secured  at  the  small  annual  expense  of  less  than  ten  cents  lor 
each  member. 

I  know  of  no  reason  why  such  effects  would  not  result  from  a  similar  institu- 
tion in  almost  any  other  locality.  One  or  two  efficient  men,  understanding  and 
appreciating  the  case,  who  would  put  their  best  energies  into  it,  and  alwajrs  be 
present  themselv^  until  the  organization  shall  have  acquired  that  internal  strength 
which  is  sure  to  result  from  a  practical  knowledge  of  its  benefits,  is  all  that  is 
needed  to  secure  success. 
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By  TnoMAS  S.  Pleabasts,  Petersduro,  Viroinu. 


That  the  prevailing  system  of  agriculture  in  every  civilized  country  rests  on 
a  basis  more  or  less  rational,  will  not  be  controverted.  There  is  reason  why 
some  sections  should  be  specially  devoted  to  the  production  of  the  grasses, 
inclading  the  cereals — in  other  words,  to  farming  j  and  others  to  what  is  termed 
planting.  A  controlling  influence  is  also  exercised  by  the  species  of  labor 
employed  in  the  cultivation  of  the  soil.  The  order  and  exactitude  requisite  in 
condncting  the  operations  of  planting  are  thought  to  be  best  promoted  by  having 
a  sufficient  amount  of  labor  at  the  absolute  control  of  the  planter.  This  is 
especially  true  in  regard  to  the  management  of  cotton,  sugar,  and  rice ;  and 
partially,  if  not  equally  so,  of  tobacco.  On  the  other  hand  the  successful  pro- 
duction of  grain  and  grass  admits  of  a  change  of  operations  from  year  to  year ; 
and,  indeed,  of  a  reduction  or  increase  of  the  number,  temporarily,  during  the 
progress  of  the  season.  A  few  steady  laborers,  with  such  accession  of  force  at 
busy  times  as  the  occasion  demands,  are  sufficient,  under  intelligent  superintend- 
ence, for  the  general  work  of  the  farm.  But  the  conditions  necessary  to  succot5s- 
fol  planting  are  of  a  more  stringent  nature.    The  loss  of  a  few  daya  at^SbCjdXx^iaJL 
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season  might  involve  tlie  failure  of  the  crop,  or  at  least  make  all  tlie  difference 
in  the  result  between  profit  and  loss.  Hence  tbe  planter  must  provide  himself 
at  the  beginning  of  the  year  with  the  amount  of  labor  requisite  to  meet  all 
contingencies.  With  this  under  his  control  he  is  able  to  carry  on  his  operations 
with  all  the  precision  of  machinery. 

It  was  under  such  co'hditions  as  these  that  the  planting  interests  of  the  soutli 
grew  up  and  flourished,  and  attained  an  almost  unexampled  prosperity  until  a 
very  recent  date.  •  Those  who  have  not  had  the  opportunity  of  witnessing  the 
manner  in  which  these  industries  were  prosecuted,  can  form  but  a  faint  idea  of 
the  skill,  judgment  and  capital  necessary  to  success.  It  is  owing  to  the 
absence  of  these  conditions  during  the  last  three  years,  more  than  to  any  other 
cause,  that  abnost  every  attempt  to  continue  the  culture,  on  a  large  scale,  oi 
the  leading  staples  of  the  south  has  resulted  in  disastrous  failure.  The  climate 
and  soil  are  the  same ;  the  planter  has  lost  none  of  his  skill  ^  the  former  laboi 
of  the  country  still  remains,  and  the  difierence  in  expense  between  free  and 
involuntary  labor  is  not  so  important  an  element  as  to  affect  the  general  result 
but  it  is  the  difficulty,  of  rather  the  impossibility,  of  regulating  this  labor  in  the 
most  efficient  manner  which  now  constitutes  the  greatest  impediment  to  profitable 


In  following  this  course  of  remark  it  is  no  part  of  the  intention  of  the  writei 
to  express  any  opinion  on  recent  public  events.  They  have  passed  into  the 
domain  of  history,  and  it  may  require  25  or  50  years  to  pass,  before  an  intelligent 
judgment  ean  be  rendered  upon  them.  It  was  deemed  necessary,  however,  t€ 
state  present  facts  and  difficulties  exactly  as  they  exist  for  the  purpose  of  drawing 
the  deductions  to  which  they  inevitably  lead,  namely,  the  absolute  necessity  oi 
abandoning,  in  great  part,  the  old  system  of  planting,  and  of  substituting  in  its 
place  such  a  diversity  of  crops  as  will  enable  the  cultivator  to  derive  firom  scTeral 
smaller  sources  an  equal  or  greater  amount  of  revenue  than  was  formerly  derived 
fix)m  the  cultivation  of  a  single  leading  staple,  to  which  everything  was  ma^e 
subservient.  For  though  it  may  take  years  to  convince  the  southern  planter 
that  what  was  formerly  the  source  of  so  much  profit  must  still  continue,  under 
favorable  circumstances  of  season  and  .puces,  to 'afford  him  a  handsome  income, 
he  will  be  convinced  at  last,  and  the  sooner  the  better,  that  the  planting 
business  can  never  flourish  again  in  the  south  under  the  altered  conditions  of  the 
country,  even  if  it  were  desirable  that  it  should,  which,  indeed,  may  be  well 
questioned.  Not  that  the  culture  of  cotton  (for  instance)  or  tobacco  will  be 
entirely  discontinued,  but  the  large  plantation  system  has  come  to  an  end. 
Hereafter  those  staples  will  be  grown,  it  may  be,  by  many  cultivators  in  hmite^ 
amount  to  each  one,  though,  perhaps,  considerable  in  the  aggregate,  and  only  si 
one  among  a  variety  of  productions  entering  into  general  culture.  Cotton  ii 
now  raised  in  many  countries,  and  of  a  quality  approximating  every  year  mor 
nearly  to  that  of  the  best  southern  staple,  and  cheaper  also  than  it  can  posdbl; 
be  grown  here.  In  the  natural  course  of  supply  and  demand  the  price  wil 
eventually,  and  probably  at  no  distant  day,  settle  down  at  a  very  moderate  profi 
on  the  cost  of  production ;  while,  therefore,  many  landholders  may  raise  a  fei 
bales,  one,  two,  or  three,  where  it  can  be  done  in  an  economical  manner,  an 
within  the  limits  of  moderate  resources,  the  old  plantations  of  a  thousand  bales,  c 
five  hundred,  or  even  a  hundred,  are  to  be  regarded  as  altogether  of  the  past,  ney^ 
to  be  revived ;  nor  is  this  to  be  regretted.  The  effiBct  was  oligarchical,  makiri 
the  rich  richer,  and  the  poor  poorer,  while  the  tendency  of  the  age  is  essentiall 
democratic.  For  though  the  south  has  contributed  enormously  to  the  generi 
prosperity  and  wealth  of  the  country  at  large,  the  exports  of  her  principal  st^l* 
amounting  to  several  hundred  millions  a  year,  it  cannot  be  denied  that  there  w^ 
too  much  inequality  in  her  social  system  to  be  friendly  t6  any  general  agricultt 
ral  improvement.  Steady  progress  in  agriculture  can  only  be  developed  whp 
the  great  majority  of  the  owners  of  lan^  occupy  something  like  the  same  soci^ 


DIVERSITY  IN   AGRICULTURAL  PRODUCTIONS.  249 

plane.  It  is  under  such  influences  alone  that  general  intellii^cnco  becomes 
lifjiised  among  the  people,  and  a  spirit  of  laudable  emulation  in  industrial  pursuits 
s  excited.  In  the  planting  districts,  indeed,  owing  to  the  cheapness  of  land,  almost 
jveiy  man  may  become  the  possessor  of  some  portion  of  it ;  buty  unless  ho  has 
he  means  to  cultivate  it  to  advantage,  he  dwindles  away  in  the  shadow  of  his 
nore  prosperous  neighbors ;  his  family,  perhaps,  sinking  into  poverty  and  igno- 
unce,  and  forming,  with  others  of  the  same  class,  a  degraded  caste,  from  which 
lot  one  in  twenty  is  ever  able  to  emerge.  Whoever  has  carefully  looked  into 
lie  state  of  southern  society  can  scarcely  have  failed  to  note  these  facts ;  for, 
vhile  the  upper  classes  have  been  distinguished  foL cultivation  and  refinement, 
md  have  furnished  more  than  their  ratio  of  men  who  have  occupied  high  places 
)f  honor  and  trust  in  the  government,  the  result  has  been  the  intellectual  dwarfing 
)f  one-half  tho  population. 

At  first  blush  it  may  seem  that,  in  so  far  as  the  prosperity  of  agriculture  is 
»ncemed,  the  experience  of  Great  Britain,'  where  social  irregularity  prevails  to 
i  greater  extent  than  here,  does  not  support  the  positions  herein  assumed.  It  is 
)elieved,  however,  that  there  is  nothing  really  conflicting  in  tho  two  cases  when 
)rought  fairly  into  comparison.  With  a  dense  population  and  a  very  limited 
urea  of  land,  which  is  all  in  the  hands  of  tho  few,  the  English  proprietors  are 
igorons  in  the  terms  exacted  of  their  tenants,  wliich  necessity  compels  the  latter 
0 accede  to;  if  one  should  fail  of  compliance,  others  are  ready  and  willing  to 
^e  his  place.  Besides  this,  the  proprietors  themselves,  out  of  their  enormous 
Bvennes,  are  lavish  in  expenditures  for  improving  and  beautifying  their  estates. 
Jo  that  there  is  strictly  no  analogy  in  this  regard  between  tho  two  cases,  while 
n  everything  else,  by  the  unequal  distribution  of  property,  the  depresBing  efiect 
>u  the  masses  is  the  same.  It  is  the  possession  of  property,  of  being  well-to-do 
n  the  world,  that  makes  all  the  difference  between  refinement  and  intelligence 
•n  the  one  hand  and  debasement  on  the  other — ^in  a  word,  between  civilization 
aid  barbarism. 

The  system  of  culture  in  the  south  develops  the  evils  of  exclusive  planting 
1  a  striking  manner.  From  tho  first  settlement  of  the  country  it  has  been 
xhaustivo  instead  of  ameliorating.  With  an  illimitable  extent  of  territory,  it 
ras  found  to  be  more  convenient  and  less  expensive  to  open  tho  virgin  forest 
lid  bring  it  into  cultivation  than  to  improve  the  soil  after  it  had  begun  to  fail. 
^  the  south  had  not  been  by  nature  one  of  the  most  favored  countries  in  the 
'orld,  this  course  of  rapid  depletion  would  at  no  distant  day — ^perhaps  in  another 
undred  years — have  resulted  in  the  general  impoverishment  of  the  land. 

Let  us  now  contrast  with  this  system  that  other  system  of  agriculture  which  is 
^tinded  on  a  diversity  of  crops;  and  in  drawing  the  picture  there  is  no  necessity 
^  travel  far  from  home.  Between  the  greater  part  of  Virginia  lying  between 
^es  river  and  North  Carolina  on  the  one  hand,  and  those  portions  of  tho  State 
^signated  as  "the  valley^^  and  the  "Piedmont  district" — the  one  situated 
etween  the  Blue  Ridge  and  the  Alle^eny  mountains,  and  the  other  extending 
long  the  eastern  slope  of  the  Blue  Kidge— on  the  other,  we  find  all  the  ele- 
'^ts  requisite  to  carry  out  our  purpose. 

^ix  southern  Virginia  the  soil  is  light,  kind,  and  pliable,  perhaps  not  so  rich 
^''^Qrally  as  that  of  the  valley,  (being  of  a  later  geological  foiination,)  but  easily 
^dered  capable  of  producing  almost  any  crop  that  may  bo  committed  to  its 
^m.  The  counties  nearest  the  Blue  Ridge  have  been  remarkable  for  their 
"^^lity,  and  it  is  in  them  that  most  of  the  fine  Virginia  tobacco  has  been  grown 
'^  almost  time  immemorial,  while  in  the  eastern  section  of  this  division  cotton 
^  com  have  been  the  prevailing  crops.  This  section  of  the  State  possesses, 
^y  the  great  natural  advantages  of  being  intersected  by  many  navigable 
^^uns,  furnishing  the  cheapest  transportation  for  produce  from  within  a  few 
^Qs  of  almost  every  man's  door  to  all  the  great  markets  of  the  north.     It  might 

Supposed  that  a  country  thus  blessed  would  bo  in  the  enjoyment  of  the  high- 
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est  degree  of  prosperity ;  but  there  are  comparatively  few  evidences  of  bjb- 
tematio  improvement.     On  the  contrary,  a  much  larger  area  of  land  has  been 
abandoned  to  the  slow  recuperative  processes  of  nature  than  has  been  brought 
under  a  course  of  amelioration.     We  see  largo  plantations  too  unwieldy  to 
improve  further  than  lots  devoted  to  special  crops.     No  fields  of  grass,  no  atten- 
tion paid  to  stock  or  the  accumulation  of  manures,  but  vast  sums  expended  in 
the  purchase  of  fertilizers,  whose  activity  is  exhausted  in  a  single  season.   Instead 
of  laying  down  meadows,  the  planters  prefer  to  buy  hay  imported  from  the 
north.     The  quantity  of  the  article  sold  in  our  market,  and  sent  oftentimes  hun- 
dreds of  miles  into  the  coui^ry,  is  something  marvellous.     The  planter  also  buys 
his  flour,  his  meat,  the  whole  stock  of  clothing  for  his  family,  his  wagons  and 
farming  implements,  even  the  butter  on  his  table,  and  frequently  the  com  for 
his  Slock  and  his  bread.     Now,  when  the  long  list  of  articles  is  paid  for,  withi 
others  still  that  might  bo  enumerated,  the  amount  of  net  profit  remaining  is  sel- 
dom considerable,  and  sometimes  nothing  at  all.     Casting  our  eyes  now  over 
the  rural,  or  purely  farming  districts,  what  a  change  do  we  behold !    Wo  see 
the  surface  cut  up  into  tracts  of  manageable  dimensions,  with  large  bams  and 
commodious  dwellings.     We  see  the  land  under  a  regular  rotation  of  crops  ; 
fields  of  luxuriant  ffi'ain  and  grass ;  meadows  yielding  an  abundant  supply  of 
hay ;  fat  cattle  and  productive  dairies.    We  see  flocks  of  sheep,  fine  orcbard^y 
and  evidences  of  thrift  on  every  side.     The  owners,  perhaps,  derive  no  la^^ 
income  from  the  sale  of  any  single  item ;  but,  gathering  something  from  wmer- 
ous  sources,  the  aggregate  amounts  to  a  handsome  sum,  while,  living  more 
within  theii"  own  resources,  the  expense  of  cultivation  and  family  maintenanQ^ 
absorb  a  less  proportion  of  the  gross  profits.     Moreover,  should  any  one  cnip 
fail,  disaster  cannot  be  expected  to  befall  all ;  but,  under  the  most  i^avorable 
circumstances,  some  one  or  more  will  succeed ;  and  last,  iSut  not  least,  under 
ordinarily  good  management,  the  farm  will  increase  in  productiveness  and  valaO 
from  year  to  year,  while  the  opposite  is  the  case  in  regard  to  the  plantation. 

It  may  be  urged  in  answer  to  this,  that  the  valley  and  Piedmont  lands  are 
naturally  better  adapted  to  grass  and  grain  than  those  of  Ude-water  YirgmSL^ 
This  may  be  conceded.    But  if  the  same  generous  treatment  had  been  applied 
through  a  series  of  years  to  our  lowlands  that  has  been  bestowed  on  the  fami- 
ing  districts,  it  may  be  confidently  affirmed  that  the  profits  of  agriculture  thereixi 
would  have  been  fully  equal  to  any  in  the  most  favored  localities ;  and  the 
truth  of  this  assertion  is  susceptible  of  proof  in  numerous  instances.     It  will  b^ 
admitted  by  all  intelligent  agriculturists  that  lime  forms  the  basis  of  every  sys^ 
tem  of  durable  improvement.     Here  we  have  it  in  abundance,  in  the  form  of 
rich  and  inexhaustible  deposits  of  shell-marl  underlying  nearly  the  whole  conxi- 
try.     In  addition  to  this,  the  facilities  of  navigation  are  such  that  nearly  evety 
farmer  can  have  what  is  known  as  agricultural  lime  delivered  almost  at  his  doo^# 
at  a  moderate  cost.     Farmers  in  certain  localities  have  largely  availed  theiD- 
selves  of  this  advantage,  as,  for  example,  along  the  margin  of  James  river, 
where  the  soils  once  nearly  exhausted  by  improvident  culture  have  been  ^ 
much  renovated  in  the  course  of  a  few  years — say  after  two  or  three  rotations— 
as  to  yield  25  or  30  or  even  35  bushels  of  wheat  to  the  acre,  and  this  not  on  * 
few  acres  only,  but  on  fields  of  hundreds  of  acres ;  the  land  also  beinff  put  in 
condition  to  produce  heavy  crops  of  clover  and  grass,  and  all  this  without  H^ 
aid  of  guano.     It  may  be  doubted  whether  the  results  attained  can  be  sor- 
passed  in  the  far-famed  Cumberland  and  Genesee  valleys,  or  even  in  the  tet6i» 
prairies  of  the  west.     What  the  soils  of  tide-water  Virginia  chiefly  need  is  liin^ 
either  shell  or  stone,  and  with  this  at  command,  with  a  generous  course  of 
improvement — such  a  course,  for  instance,  as  necessity  compels  wherever  fann 
ing  proper  exclusively  obtains — it  is  capable  of  being  made  one  of  the  ujost 
desirable  countries  in  the  world.     The  capacity  of  these  soils  for  producing  most 
if  not  all  of  the  fruits  of  the  temperate  zone  has  been  satisfactonly  estaluisb^; 
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and  now,  under  the  change  which  has  taken  place  in  the  whole  labor  system  of 
the  south,  our  only  resource  is  a  rational  reform  in  the  old  methods  of  cultiva- 
tion. So  far  as  the  interests  of  eastern  Virginia  are  involved,  if  the  abolition  of 
ilavery  should  result  in  bringing  about  a  revolution  in  our  system  of  agricul- 
toie,  it  will  prove  an  incalculable  blessing,  instead  of  a  calamity,  however  stun- 
ning the  blow  may  have  been  at  the  time  of  emancipation. 

The  climate  of  this  region  is  mild  and  genial.  It  is  equally  exempt  from  the 
long  and  rigorous  winters  of  the  north,  and  from  the  protracted  and  relaxing 
heats  of  the  summers  far  south.  It  is  not  intended  to  assert  that  the  inhabitants 
aw  not  liable  to  disease.  Doubtless  they  have  their  share,  which  consists  mostly 
of  aatunmal  fevers;  but,  taken  together,  it  is  believed  the  climate  is  quite  as 
lalabrious  as  that  of  other  States  on  the  Atlantic  coast  farther  north.  Consump- 
tion is  but  little  known,  and  diseases  of  an  inflammatory  or  typhoid  character  do 
not  pravail  to  any  considerable  extent.  The  average  duration  of  human  life  is 
believed  to  be  quite  as  great  here  as  in  more  elevated  regions.  But  when  the 
oonntry  becomes  more  thickly  settled,  the  benefits  of  more  thorough  cultivation 
and  drainage  cannot  fail  to  add  to  the  healthfulness  of  the  climate,  and  to  render 
it  as  delightful  as  that  of  Italy.  It  has  been  ascertained  from  actual  experience 
that  the  free  use  of  lime  or  marl  is  of  great  benefit  in  correcting  malarious  influ- 

Regarding,  then,  the  geographical  position  of  lower  Virginia,  with  its  extra- 
ordinary advantages  of  soil  and  climate,  and  its  unrivalled  river  system,  it  would 
seem  that  nature  had  pointed  out  the  usee  it  was  intended  to  subserve,  in  charac- 
ters 80  legible  that  he  who  runs  may  read.  Whatever  can  be  groAvn  elsewhere, 
M  before  observed,  can  be  grown  here,  while  the  various  products  of  the  country, 
hy  reason  of  the  difference  of  seasons,  can  be  delivered  in  the  northern  markets 
several  weeks  in  advance  of  those  of  a  higher  latitude.  The  superior  quality  of 
Virginia  wheat,  the  flour  from  which  retains  its  sweetness  in  all  climates,  is  well 
Inwwn,  and  the  early  deliveries  command  from  ten  to  twenty  cents  more  per 
bushel  than  that  fix)m  the  northwest  at  a  later  period  of  the  year.  Beyond  fruits 
Mid  vegetables,  but  little  has  yet  been  done  towards  supplying  the  northern  mar- 
kets with  the  early  products  of  the  south.  This  business,  indeed,  admits  of 
*^08t  indefinite  expansion,  for  though  continually  increasing,  the  demand  is 
8lwa3rB  ahead  of  the  supply.  It  has  been  prosecuted  in  the  vicinity  of  Norfolk 
^  extraordinary  success  for  a  number  of  years,  and  to  some  extent  along  the 
^^^Mgin  of  the  large  water-courses,  where  the  facilities,  both  for  production  and 
*f*QBportation,  are  equal  to  those  of  any  other  locality.  The  contiguity  of  exten- 
^ve  sheets  of  water  is  a  certain  protection  against  the  damaging  effects  of  late 
^^.  Peaches  and  apples  are  considered  among  the  most  profitable  crops  that 
*^  be  grown,  as  they  are  always  in  demand  at  high  prices  on  the  spot,  wherever 
*  skipper  can  navigate  his  craft.  The  early  apples,  from  a  thrifty  and  well 
^bhshed  orchard,  have  been  sold  as  high  as  a  thousand  dollars  per  acre.  As 
ftere  is  no  limit  to  the  demand,  the  former  can  scarcely  err  in  devoting  a  part 
^  his  premises  to  the  culture  of  this  fruit,  always  being  particular  to  select  the 
^eiy  earliest  varieties.  In  passing,  it  may  be  well  to  give  a  caution  against  culti- 
^ting  any  northern  variety  for  domestic  use  in  winter.  Owing  to  the  length  of 
^  seasons  they  arrive  at  maturity  too  soon  in  the  fall  to  admit  of  being  kept 
^  that  purpose. 

It  may  almost  be  said  that  lower  Virginia  is  the  home  of  the  sweet  potato,  for 
Nowhere  does  it  attain  greater  perfection.  It  grows  to  a  large  size,  is  rich  in 
^acoh^ine  matter,  and  commands  good  prices.  It  is  even  economical  to  raise  it 
ds  a  food  for  hogs.  The  Irish  potato  also  succeeds  well,  but  this  remark  is 
chiefly  applicable  to  the  early  crop,  which  is  usually  shipped  to  the  northern 
markets.  In  regard  to  the  late  crop  neither  in  quality  or  quantity  can  we  com- 
pete with  the  north. 
Within  the  last  two  or  three  years  some  experiments  have  been  made  in  the 
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culture  of  hops,  tlio  results  of  wliicli  are  regarded  as  highly  favorable.    It  is 
believed  by  those  who  have  acquaintance  with  northern  hop-yards,  that  this  crop 
can  nowhere  be  grown  with  more  profit  than  in  Vkginia.     It  may  bo  gathered, 
cured,  and  put  in  tCie  market  several  weeks  earlier  than  the  northern  crop;  and 
new  hops  always  sell  at  a  higher  price  than  those  of  the  preceding  year,  or  those 
of  the  same  year  at  a  later  period  in  the  season.    A  gentleman  experienced  in 
hop  culture  at  the  north,  but  now  a  resident  of  Petersburg,  gathered  last  year 
upwards  of  1,700  pounds  to  the  acre,  and  shipping  them  early  to  New  York, 
obtained  §1  a  pound  for  his  entire  crop,  while  the  market  price  for  the  previons 
year's  hops  was  60  cents.     Our  forests  and  old  fields  abound  in  cedar,  which  is 
everywhere  preferred  for  ''poling''  to  any  other  material.     Without  cfstimating 
the  value  of  this  crop  by  the  results  of  one,  or,  indeed,  several  experimentB,  it 
promises  far  better  returns  than  anything  that  can  be  realized  from  cotton  or 
tobacco,  and  deserves  at  least  the  favorable  consideration  of  those  who  are  tied 
down  by  the  force  of  habit  to  one  or  two  leading  staples. 

The  raising  of  pork,  which,  in  several  of  the  counties  of  lower  Virginia,  has 
long  been  quite  a  profitable  business,  might  be  advantageously  extended  over 
the  entire  district.  The  bacon  of  Southampton  county  has  the  reputation  of 
being  the  best  in  the  State.  It  is  made  from  the  pork  of  our  native  breed  of 
hogs,  which  are  mostly  of  small  size,  not  exceeding  150  pounds  in  weight 
These  hogs  are  reared  in  rather  a  primitive  manner,  running  at  large  during  the 
summer  and  fall,  and  feeding  on  the  abundant  mast  of  fhe  forests.  When  the 
season  for  fattening  comes  around  they  are  taken  up  and  put  in  a  pen,  and  corn- 
fed  for  a  few  weeks.  Some  farmers  give  a  more  generous  treatment,  by  provid- 
ing a  field  or  succession  of  fields  of  the  stock,  or  black-eye  pea — there  art 
two  varieties— on  which  to  turn  their  hogs,  as  soon  as  the  peas  b^n  to  matare 
This  is  about  the  first  of  August.  The  fattening  properties  of  this  food  or* 
fully  equal  to  com,  while  the  cost  of  raising  it  is  but  trifiing.  At  the  sametiia^ 
it  acts  as  a  valuable  improver  to  the  soil.  What  with  the  straw  or  haulm,  bxx* 
the  droppings  of  the  swine,  the  land  is  left  in  a  fine  condition  for  wheat  I 
may  also  be  said  of  the  pea,  that  it  has  been  used  as  a  green  crop  for  fattening 
being  second  only  to  clover  in  its  value  for  that  purpose.  It  is,  furthermore, 
profitable  crop  to  raise  for  market,  being  worth  at  the  present  time  $3  per  bosh© 
and  seldom  less  than  $2.     A  fair  product  is  from  15  to  20  bushels  per  acre. 

Another  crop,  coming  under  the  same  classification  as  the  pea,  and  for  whic 
Uiese  soils  are  admirably  adapted,  is  the  navy  bean.     It  is  of  easy  culture,  thong 
risquiring  a  better  preparation,  and  has  produced  a&  much  as  50  bushels  per  acn 
It  is  now  selling  for  $4  a  bushel — ^rather  above  the  average  price-r-but  as  it 
always  in  demand,  the  market  is  not  likely  to  be  overstocked. 

The  ground  pea,  or  pea-nut,  is  another  plant  of  easy  cultiure,  though,  to  rati 
it  in  perfection,  the  land  should  be  dressed  with  either«marl  or  lime,  or  wi^ 
ashes,  otherwise  the  pods  prove  abortive,  or,  in  common  phrase,  are  nothing  h^ 
''pops."  Under  careful  and  judicious  management  the  yield  is  50  or  60,  ad 
from  that  to  80  bushels  per  acre,  worth  from  81  50  to  $2  50  per  bushel.  Tt: 
market  price  at  this  time  is  $2  25. 

Now  all  these  ought  to  be  made  sources  of  revenue  on  every  farm,  and  if  tt 
writer  has  been  guilty  of  no  exaggeration,  they  would  compare  most  favorab^ 
with  any  profit  that  can  be  derived  from  cotton  or  tobacco,  even  wh^o  the^ 
staples  command  the  highest  prices.  The  only  advantage  possessed  by  the  h» 
ter  is  that  they  are  capable  of  being  put  up  in  .a  more  compact  form,  and  ixsm 
ported  to  market  with  less  trouble  and  expense.  But  as  an  offset  to  this  it 
income  derived  from  them  comes  in  only  once  in  12  months,  while  the  sacc 
amount  of  labor,  divided  among  the  articles  enumerated  would,  it  cannot  t^ 
doubted,  not  only  be  rewarded  by  much  larger  returns  in  the  aggregate,  but  tt 
proceeds  would  be  flowing  in  from  time  to  time,  affording  the  farmer  the  adva;* 
tage  of  meeting  the  expense  of  labor  as  it  becomes  due,  without  the  annoyao^ 
of  falling  into  arrears,  and  being  harassed  by  importunity  for  payment 
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Eastern  Virginia,  it  is  admitted,  is  not  a  grass  country,  and  until  the  present. 
Bjstem  of  agriculture  is  essentially  modified,  it  can  scarcely  be  expected  that 
mocli  improvement  wiU  take  place  in  the  breeds  of  cattle  and  sheep.  Hitherto 
they  have  ranged  much  at  large,  cropping  the  natural  herbage  of  the  fields, 
which  at  some  seasons  is  very  good.  But  the  cattle  are  prone  to  contract  bad 
habits ;  they  never  attain  full  size,  and  it  is  not  in  the  nature  of  thisgs  that 
they  should  show  distended  udders.  If  they  had  the  benefit  of  good  pasturage, 
and  were  more  carefully  attended,  a  very  marked  difference  would  soon  be  visible. 
At  any  rate,  they  must  for  a  long  time  form  our  chief,  if  not  only  reliance,  from 
the  fact  that  all  cattle  from  a  distance  are  extremely  liable  to  be  attacked  by  a 
fatal  disease  known  as  the  ^^  distemper."  That  they  are  susceptible  of  improvci- 
ment  is  evident  from  the  fact  that  in  the  neighborhood  of  our  cities  they  attain 
to  fine  proportion  and  become  good  milkers.  The  sheep,  also,  ore  altogether  of 
the  native  stock,  but  they  are  healthy,  and,  in  fact,  are  not  kndwn  to  be  liable 
to  any  disease.  The  difiiculty  regarding  the  introduction  of  foreign  cattle  does 
not  apply  to  sheep,  but  they  have  a  formidable  enemy  in  the  number  of  dogs  in 
abnost  every  part  of  the  country. 

Although  the  soils  of  eastern  Virginia  are  not  naturally  so  favorable  to  the 
prodnction  of  the  cultivated  grasses  as  those  of  a  stronger  texture,  they  are 
greatly  improved  in  this  respect  by  the  application  of  lime  or  ashes.  But  we 
have  the  promise  of  a  valuable  accession  to  the  list,  and  a  species  which  will 
grow  freely  on  all  our  soils,  in  the  Japan  clover  (Lespedeza  sirigtaj  which  has 
akeady  extended  over  large  districts  in  the  more  southern  Stetes,  proving  itself 
to  possess  extraordinary  merit,  both  for  fodder  and  grazing.  It  is  not  properly 
grass,  but  belong  to  the  leguminous  family,  like  clover,  to  which  it  is  nearly 
ftUied.  From  all  the  information  which  the  writer  has  been  able  to  obtain, 
both  from  published  accounts  and  private  correspondence,  he  is  led  to  believe 
that  this  plant,  so  lately  brought  into  notice,  is  destined  to  prove  an  inestimable 
blessing.  It  flourishes  even  in  impoverished  soils,  and  may  come,  in  the  course 
of  time,  to  take  the  place  of  the  unsightly  brown  sedge,  wliich  now  disfigures 
80  mnch  of  our  country.  At  any  rate  it  is  worthy  of  experiment,  and  our  farmers 
should  take  measures  to  procure  at  least  a  small  quantity  of  seeds. 

In  fine,  nothing  is  wanting  to  make  the  whole  of  this  region  almost  like  a 
garden  but  to  divide  it  into  ranns  of  moderate  size,  to  be  occupied  by  an  indus- 
triona  and  intelligent  population.  At  this  time  not  more,  perhaps,  than  a  tenth 
of  the  surface,  if  so  much,  is  in  actual  cultivation,  and  the  plantera  are  so  crippled 
^  their  resources  that  they  Would  gladly  sell  off,  at  moderate  prices,  large  por- 
tions of  their  now  unmanageable  properties. 


History  of  American  inventions  for  cul 

tivation  by  steam. 


^^^  Professor  J.  Brainerd,  (Examiner  in  the  United  States  Patent  Office.) 


\Ve  learn  from  the  "Abridgments  of  the  Specifications  relating  to  Steam  Cul- 

^^e"  (in  England)  that  on  the  17th  day  of  January,  in  the  year  of  our  Lord 

^18,  a  patent  was  granted  to-  David  Ramsey  and  Thomas  Wildgosse  for  a 

^^hine  which  the  patentees  quaintly  describe  as — 

^ewe,  apte,  or  compendions  formes  or  kinde  of  engines  or  instnimente  and  other  pfitable 
^Ven^ions,  wayes  and  meanes  for  the  good  of  our  commonwealth,  as  well  as  to  plougbe 
^Oonde  without  horso  or  oxen,  and  to  enrich  and  make  hetter  and  more  fertill  as  well  barren 
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peate,  salte  and  sea  sando,  as  inland  and  upland  grounde  within  oar  kingdomes  of  England 
and  Ireland,  and  oar  domynyon  of  Wales,  as  also  to  rayso  waters  from  anje  lowe  place  to 
higho  places  for  well  watering  of  cittyes,  townes,  noblemen's  and  gentlemen's  houses,  and 
other  places  nowe  much  wanting  water,  with  lesse  charges  than  ever  hath  bene  heretofore  ^ 
and  to  make  boates  for  the  carryage  of  burthens  and  passengers  ronn  ypon  the  water  as 
swide  in  calmos,  and  more  saff  in  stormes,  than  boate  full  sayled  in  greate  wynes. 

This  was  the  sixth  patent  granted  in  England,  of  which  we  have  any  acoonat*, 
and  the  first  one  in  which  the  great  power  of  steam  was  put  into  requisition  fc>i 
the  purpose  of  assisting  in  the  cultivation  of  the  soil. 

The  cultivation  of  land  is  marked  by  three  epochs.  The  first,  in  the  primiti-v-e 
age  of  mankind,  waa  pjerformed  entirely  by  hand  labor.  In  the  second,  tU^t 
most  valuable  and  ancient  implement  the  plough  was  drawn  by  domesticate<l 
animals.  This  practice  haa  prevailed  to  a  greater  or  less  extent  in  all  civili;&o<) 
nations,  has  extended  over  a  period  of  several  thousand  years,  and  is  still  tliQ 
prevailing  practice. 

So  far  as  history  gives  us  anj  infonnation,  the  implement  referred  to  at  the 
head  of  this  article  was  the  first  attempt  at  steam  culture — ^the  first  effort  of  man 
to  bring  the  great  power  of  steam  into  requisition  in  the  cultivation  of  the  soil  • 
and  this  effort,  concerning  which  the  patentees  were  so  confident  of  suocess,  mnyifff 
the  dawning  of  the  third  epoch  in  the  cultivation  of  the  earth. 

It  would  be  out  of  place  in  this  article,  which  chiefly  relates  to  the  use  of 
steam  as  a  motive  power  in  the  cultivation  of  the  soil,  to  devote  much  space  to 
the  history  of  agriculture,  or  to  dive  deeply  into  the  stream  of  factfi  oonoenuog' 
the  ancient  methods  of  tillage. 

In  the  early  ages  of  man  his  nomadic  life  rendered  agricultural  pursuits  to  a 
great  extent  impracticable;  in  fact,  with  a  sparse  population,  in  a  tropical  or  temper* 
ate  climate,  the  spontaneous  production  of^ the  earth  rendered  it  unnecessary,  and 
as  the  population  of  the  globe  was  confined  to  those  regions  where  the  product* 
of  the  soil  grow  most  freely,  and  where  the  abundance  precluded  the  necessity 
for  the  exercise  of  that  invention  and  skill  now  required  to  bring  forth  from  tlie 
bosom  of  mother  earth  that  daily  bread  which  our  Creator  decreed  should  l^o 
earned  by  man  by  the  sweat  of  his  brow,  the  necessity  for  the  investigation  of 
thpse  subjects  that  now  demand  his  attention  was  not  felt. 

Antiquarians  are  agreed  that  the  earliest  implement  used  for  the  cultlYation  of  the  soil  was 
of  the  pick  kind.  A  medal  of  the  greatest  antiquity,  dug  up  at  Syraoise,  contained  an  i(Bi»ra*- 
■ion  of  such  an  implement,  and  ita  progress  until  it  l^came  a  plough  has  been  recognized 
in  a  cameo  published  by  Menei trier,  on  which  a  pick-like  plough  is  drawn  by  two  serpents. 
(Loudon's  Ency.  Ag.,  p.  5.) 

Various  other  relics  of  antiquity  contain  similar  representations.  There  iB 
reason  to  believe  that  the  art  of  agriculture  was  carried  to  a  high  degree  of  per- 
fection in  ancient  Egypt,  and  that  there  was  a  corresponding  improvement  in  the 
implements  used  in  culture,  but  to  what  extent  other  power  than  that  of  human 
hands  was  brought  into  requisition  we  have  no  means  to  determine. 

As  the  population  of  the  earth  increased,  the  necessity  for  a  more  careful  till' 
age  became  apparent,  and  its  importance  cannot  even  now  be  overestimated. 
No  limit  can  be  assigned  to  the  increase  of  population  unless  it  be  from  the 
want  of  means  to  sustain  animal  life,  and  hence  it  follows  that  with  an  increase 
of  human  life,  there  must  be  a  c<»rresponding  increase  of  the  means  to  support  that 
life. 

The  application  of  steam  power  to  the  propulsion  of  machinery  for  the  p^^' 
pose  of  travel  and  transportation  has  been  proved  a  success  far  beyond  the  mos* 
sanguine  expectations  of  its  wannest  advocates.     Animal  power  cannot  comP©^ 
with  it.     It  is  as  untiring  as  the  sun  in  his  course,  and  when  its  day's  worV  ^* 
done  it  needs  no  rest,  but  is  ready  at  a  moment's  warning  to  renew  its  task.     T^^ 
it  is  destined  to  supersede  animal  power,  even  in  agriculture,  there  can  be  no  doi3>^. 
As  the  earth  becomes  more  densely  inhabited  it  becomes  more  and  more  appa^^** 
that  the  available  smface  must  be  made  to  yield  its  30,  60,  or  100  fold  in  or^^ 
that  the  increasing  millions  shall  be  supplied  with  food,  raiment  and  habitati^^ 
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Oar  wants,  too,  have  grown  with  our  numbers.    Our  limbs  need  coverings 
more  complicated  and  costly  than  the  skins  wherein  our  primogenitors  were  wont 
to  envelop  their  sturdy  frames ;  our  mansions  no  longer  content  themselves  with 
simplicity,  but  cry  out  for  sumptuousness  and  elegance  ;  the  speed  of  the  faithful 
horse  and  enduring  camel  is  forgotten,  when  compared  with  that  of  locomo- 
tion by  steam.    Therefore,  we  say  to  one  patient  tiller  of  the  soil,  ^^  I^ave  thou 
the  plough  and  furrow,  and  betaike  thyself  to  the  spinning-wheel  and  loom ; 
weave  us  fine  garments.^'    To  another,  "  Drop  thou  the  reaping-hook  for  a  new 
field  of  labor ;  build  us  high  abodes."    To  a  third,  Forsake  thoct  the  plant  and 
tree ;  take  the  elements  tfa^t  Grod  has  given  us*,  and  develop  their  latent  powers. 
Delve  deeply  into  the  earth,  and  bring  forth  her  treasures  of  iron  and  coal ;  con- 
atract  the  mighty  engine ;  chain  the  lightnings  of  heaven,  and  compel  them  to 
do  thy  bidding,  carrying  tidings  of  peace  and  plenty  to  the  ends  of  tixe  earth. 

There  is  little  doubt  that  with  the  natural  advantages  of  soil  and  climate,  with 
a  proper  system  of  cultivation,  the  continent  of  North  America  would  be  capable 
of  sastainine  comfortably  the  entire  present  population  of  the  globe.  Even  now, 
^th  all  its  imperfections  in  culture,  it  famishes  bread  for  millions  in  Europe. 

No  portion  of  the  globe  is  better  adapted  to  steam  culture  than  the  broad 
pnuries  of  the  west,  and  it  is  upon  these  plains  that  the  great  problem  of  steam 
odtare  must  be  solved. 

Since  the  granting  of  the  patent  referred  to  at  the  beginning  of  this  article,  the 
eSbrts  to  obtain  a  substitute  for  the  common  plough,  or  the  means  for  operating 
it,  have  been  neither  few  nor  unimportant.  It  were  an  arduous  and  perhaps  a 
tirefiome  task  to  recount  the  various  forms  in  which  inventors  have  embodied 
their  ideas  of  utility  in  this  respect.  The  desiderata  in  this  case,  as  perhaps  in 
eveiy  other,  have  been  to  work  well  and  work  cheaply.  Perfect  success  has  not 
yet  been  attained,  but  there  may  be  now  little  pattering  feet  which  will  walk  in 
the  road  thereto. 

For  convenience  I  shall,  in  this  article,  divide  the  various  modes  of  steam 
coltore  into  classes,  and  assign  to  each  a  title  the  relevancy  of  which  will 
appear  as  I  proceed.  ^ 

The  hauling  plough,  so  called  because  the  engine  that  operates  the  plough 
ifl  placed  upon  one  side  of  the  field,  and  moves  along  a  headland ;  the  ploughs, 
generally  a  gang  with  two  sets,  turn  furrows  in  the  same  direction  in  moving 
hack  and  forth  over  the  field.  Upon  the  opposite  side  of  the  field  is  placed  a 
movable  capstan  or  windlass,  which  is  moved  forward  upon  a  headland,  and  the 
ploughs  are  drawn  back  and  forth  by  means  of  wire  ropes  or  chains,  as  shown  in 
figure  1.  At  each  set  of  furrows  the  engine  is  moved  forward  upon  the  headland 
QpoQ  one  side  of  the  field,  and  the  capstan  upon  the  other,  the  width  of  a  set  of 
farrows,  when  the  ploughs  are  drawn  again  across  the  field. 

This  method  of  cultivating,  or  working  the  land  by  steam  power,  was  first 
patented  in  the  United  States  by  E.  0.  Bellinger,  of  South  Carolina,  November 
19, 1833,  but  from  some  cause  the  invention  never  went  into  general  use. 

About  the  year  1854  John  Fowler,  of  England,  improved  upon  this  general 
plan  of  Bellinger's,  and  was  so  far  successful  that  a  number  of  machines  were  put 
^Q  operation.  In  1856  and  1857  Fowler  took  out  patents  in  the  United  States 
for  his  improvements,  but  up  to  this  date  but  two  of  them  have  been  brought 
into  nse  in  this  country.  As  a  special  encouragement.  Congress  at  its  last  ses- 
^on  passed  a  bill  allowing  the  introduction  of  steam  ploughs  free  of  duty. 

Another  method  of  steam  culture  has'been  attempted,  in  which  the  engines  are 
designed  to  travel  over  the  field,  drawing  the  ploughs  behind  them,  usually  in 
gangs,  and  many  patents  have  been  granted  for  luleged  improvements  in  this 
Diode  of  culture.  Among  the  earlier  of  these  adventurers  may  bo  named  Hemy 
Coming,  1850;  David  Russell,  1855;  Judd  Stevens,  1858;  J.  D.  Howell, 
1859 ;  B.  Crawford,  1857,  and  many  others. 
Their  efibrts  at  improvement  have  been  directed  chiefly  to  the  construction  of 
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an  engine  that  was  capable  of  traversing  the  field,  and  drawing  a  gang  of  ploughs; 
but  hitherto  insurmountable  difficulties  have  been  experienced.  It  has  not  been 
found  impracticable  to  construct  an  enmne  capable  of  running  over  a  common 
road;  but  in  a  cultivated  field,  where  the  soil  is  soft  and  yielding,  it  has  been 
found  that  nearly  the  entire  power  of  the  engine  has  been  expended  in  its  own 
propulsion,  and  hence  its  inability  to  overcome  the  resistance  of  the  ploughs. 

The  cause  of  the  failure  of  traction  engines  to  perform  their  work  in  ploughing 
can  be  explained  upon  the  following  hypothesis : 

We  will  suppose  that  an  engine  of  lO-horse  power,  fully  equipped  for  the  field, 
will  weigh  eight  tons.  If  it  has  four  driving  wheels  of  one-foot  tread  each,  there 
will  be  48  inches  of  effective  contact  with  the  earth.  Now,  a  single  fur- 
row, 12  inches  wide  and  10  inches  deep,  wiU  present  a  resisting  surface  of  120 
square  inches ;  consequently  the  resistance,  even  with  a  single  plough,  would  be 
greater  than  the  applied  traction  power  of  the  engine. 

But  a  team  of  ten  pairs  of  oxen  would  be  able  to  turn  a  furrow  of  prairie  turf 
of  the  width  and  depth  named,  say  at  the  rate  of  an  acre  a  day  for  a  single  plough. 
Ten  pairs  of  oxen  would  be  equal  to  a  10-horse  power  engine,  and  their  united 
weight,  when  fitted  for  service,  would  equal  that  of  the  engine — say  eight  tons. 
The  foot  of  an  ox  has  an  effective  contact  with  the  earth  of  about  eight  inches, 
and  we  may  safely  estimate  that  one-half  of  the  number  of  feet  while  under  draught 
will  be  constantly  in  contact  with  the  earth ;  hence  we  have  40  X  83=320  inches ; 
that  is,  the  eight  tons'  weight  of  the  team  is  distributed  over  a  surface  of  320 
inches  of  contact,  to  balance  against  120  inches  of  resistance  in  the  farrow. 

An  acre  of  land  contains  43,560  squsure  feet.  A  team  turning  a  single  furrow 
12  inches  wide  and  10  inches  deep  will,  upon  an  average,  travel  one  mile  in  ao 
hour.  A  furrow  one  mile  long  and  12  inches  wide  contains  5,280  square  feet  of 
surface,  and  hence  it  follows  that  the  distance  travelled  by  a  team  in  ploughing 
one  acre,  with  a  width  of  furrow  of  12  inches,  will  be  a  little  over  eight  miles, 
which  is  about  a  fair  day's  work. 

A  steam  engine  of  a  stationary  power  equal  to  that  of  XO  pair  of  oxen  must,  to  he 
equally  effective  for  draught,  h|ve  a  corresponding  amount  of  contact  with  the 
earth ;  that  is,  the  weight  of  the  engine  must  be  distributed  over  320  superficial 
inches  of  surface  in  order  to  be  equal  to  a  team  of  the  same  weight  with  the  same 
amount  of  earth  contact.  But  an  increase  of  surfEice  contact  would  give  a  ooire- 
sponding  increase  of  power  within  certain  limits — say  to  double  the  amount,-  that 
is,  if  an  engime  could  be  so  constructed  as  to  have  640  inches  of  traction  surface  for 
eight  tons'  weight,  it  would  be  capable  of  doing  twice  the  amount  of  draught  labor 
that  it  would  with  half  that  amount  of  surface. 

A  word  about  the  comparative  cost  of  feed  and  fuel  may  not  be  out  of  place. 
A  team  must  have  periods  for  rest  and  recuperation  equal  to  one-half  of  the  ordi- 
nary hours  of  labor,  aside  from  the  legitimate  repose  of  night.    But  it  is  not  so 
with  a  steam  engine.    It  is  constant  and  untiring  in  its  labors ;  it  needs  no  repose, 
but  is  ever  ready  for  its  task.    An  ox  team  cannot  work  upon  an  average  more  than. 
8  hours  in  24.    A  single  ox  will  consume  as  food  the  value  of  one  bushel  of  com 
a  day,  which  would  equal  20  bushels  for  the  IQ  pair  every  24  hours.    A  steam^ 
engine  of  good  construction,  and  of  10-horse  power,  can  be  run  during  a  day  of  16- 
hours  by  the  consumption  of  an  equal  amount  of  com  as  fuel ;  at  least  I  am  assured — 
of  this  fact  by  an  engineer  of  large  experience  in  building  and  running  locomotives. 
An  engine  of  the  power  named,  with  a  traction  surface  of  640  inches,  according  to- 
the  foregoing  comparison,  would  be  able  to  draw  two  ploughs,  each  cutting  a^ 
furrow  a  foot  wide  and  10  inches  deep,  at  the  rate  at  least  of  one  mile  an  hour, 
equal  to  the  speed  of  an  ox  team,  and  by  a  relay  of  hands  to  work  it  could  bor 
run  16  hours  in  a  day,  ploughing  four  acres  instead  of  one,  (by  the  team,)  witL 
no  greater  consumption  of  I'ood-i'uel  than  would  be  required  by  the  team.    Ani 
there  is  a  further  consideration  in  favor  of  the  iise  of  steam  in  the  business  of 
cultivation.    A  team  needs  constant  care,  and  costs  the  most  to  feed  it  when  it^ 
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f  the  least  service.  The  skort  duration  of  animal  life,  and  the  risk  of  pre 
ore  death,  add  not  a  little  to  the  cost  of  animal  power, 
'he  method  of  steam  culturp  proposed  by  Bellinger,  and  subsequently 
roved  upon  by  Fowler,  of  England,  is  probably  the  most  feasible  that  has 
1  attempted.  But  this  plan,  under  the  most  favorable  circumstances,  is  open 
bjections,  and  in  many  situations  it  cannot  be  brought  into  operation.  If  a 
:ion  engine  could  be  constructed  upon  the  plan  hereinbefore  indicated,  it 
Id  supersede  Bellinger's  and  Fowler's  plan  of  dragging  the  plough  across  the 
.  by  long  ropes. 

1  the  earlier  attempts  at  steam  ploughing  the  great  difficulty  in  the  way  of 
ess,  as  before  stated,  w.as  traction;  and  various  plans  were  devised  by  invcnt- 
botU  English  and  American,  for  the  accomplishment  of  the  desired  object. 
Englisji  early  tried  two  broad-tired  driving  wheels,  but  with  the  neccs- 
weight  of  the  engine  the  wheels  sank  too  deeply  into  moist  and  loose  soil, 
of  course  failed. 

jr.  J.  Boydell,  of  England,  in  1846,  constructed  an  engine  that  Imd  its  own 
k  as  it  travelled  over  the  ground.  This  he  accomplished  by  hinging  together 
imber  of  stout,  flat  wooden  rails,  so  that  they  would  fonn  a  polygon  outside, 
in  the  same  plane  with  the  driving  wheels.  These  hinged  rails  were  so 
shed  to  the  wheels  that  they  revolved  with  them,  each  rail  in  turn  being  laid 
n  in  front?  and  taken  up  behind  its  proper  driving  wheel,  thus  forming  a 
k,  composed  pf  an  endless  belt  of  short  rails  hinged  end  to  end.  By  means 
bis  ingenious  expedient  Mr.  Boydell  was  able  to  get  traction,  but,  unfortu- 
ly,  at  the  sacrifice  of  a  great  amount  of  power.  The  annexed  engraving 
bits  clearly  the  construction  and  operation  of  these  traction  wheels.  In  1854 
Boydell  made  some  improvements  in  his  machine,  but  for  some  cause  it  has 
)r  been  introduced  into  general  use,  but,  like  many  others  of  its  kind,  has 
I  laid  aside. 

bout  the  year  1858  Mr.  Thomas  H.  Burridge,  of  St.  Louis,  Missouri,  a  man 
smarkable  genius,  invented  and  built  a  traction  steam  engine,  intended 
fly  for  field  culture.  It  consisted,  as  will  be  more  fully  shown  by  the 
aving,  of  a  large  cylinder,  about  10  feet  in  diameter  and  10  feet  in  length, 
made  of  heavy  boiler  iron.  A  shaft  was  supported  in  the  centre  by  means 
9ds  or  spokes  at  each  end,  and  at  equal  distances  from  each  end  was  secured 
Qterior  cog  gear. 

pon  the  shaft  was  suspended  an  iron  platform,  which  preserved  its  pendent 
tion  by  reason  of  its  gravity.  Two  reciprocating  steam  engines  were 
nted  upon  the  suspended  platform,  and  by  means  of  a  pinion  cog-gear,  oper- 
by  cranks  from  the  engines,  which  cranks  were  placed  at  an  angle  of  90^ 
i  each  other,  the  pinion  gearing  into  the  main  wheel  upon  the  inside  of  the 
Qder,  rotation  and  progressive  movement  was  established. 
L  gang  of  ploughs  was  attached  to  a  framework  in  the  rear  of  the  traction 
nder,  to  which  it  was  connected  by  arms  extending  backward  from  the  cen- 
shaft.  The  practical  operation  of  this  engine  showed  that  it  possessed  suf- 
jnt  traction  power  for  the  purpose  intended,  but  its  unwieldy  character,  and 
vant  of  adaptation  for  the  performance  of  the  work  of  a  stationary  engine; 
ned  obstacles  to  its  introduction  into  general  use. 

n  1851  Messrs.  Calloway  &  Purkis,  of  Englaiid,  with  a  view  to  improve- 
U  in  steam  culture,  constnicted  a  neat  locomotive,  with  two  main  traction 
-els  of  18  inches'  tread,  with  a  truck  forward  for  a  steering  apparatus. 
^'be  engine  differs  in  no  important  particular  from  those  previously  constructed 
^ngland  designed  for  common  road  traction.  To  the  rear  end  of  the  loco- 
ive  frame,  as  shown  in  the  figure,  is  connected  transversely  an  iron  frame, 
feet  long,  supporting  at  each  end  an  axle,  on  which  are  keyed  thvee  cast-iron 
in  wheels,  around  which  is  passed  the  endless  chain  that  carries  the  ploughs, 
vhich  rotation  is  given  by  the  power  of  the  engine,  so  that  a  relatively  quick 
17 
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motion  is  given  to  the  endless  chain  and  attached  plooghs  b&  compared  with  ths 
progressive  movement  of  the  locomotive. 

There  are  fonr  ploughs  attached  to  the  chain,  each  capable  of  catting  a  farrow 
nine  inches  wide,  and,  conseqnently,.  every  entire  revolution  of  the  chain,  ;Nrith 
its  ploughs  attached,  turns  up  four  farrows,  18  feet  long  each,  while  the  locomo- 
tive will  have  advanced  progressively  36  inches.  This  operation  being  continu- 
ally repeated,  the  locomotive  will  leave  behind  it  ploughed  land  18  feet  broad,  and 
cut  to  any  required  depth,  ^th  a  remarkable  degree  of  accuracy.  The  linee  of 
furrows  thus  cut  will  be  slightly  oblique  to  the  line  of  fom^ard  movement  of  the 
engine,  but  may  be  made  at  right  angles,  by  a  slight  adjustment  of  the  transverse 
frame. 

One  patent  has  been  taken  out  in  the  United  States,  by  E.  G.  Otis,  for  improve- 
ments in  this  steam  plough,  but  for  some  cause  unknown  to  the  writer  it  has  never 
been  put  in  successful  operation. 

The  plan  invented  by  Bellinger,  commonly  called  ^' cable  traction f^*  and  sub- 
sequently improved  upon  by  Fowler,  consisting  chiefly  in  his  balancing  gang- 
plough  frame,  has  undoubtedly  been  received  with  more  favor,  and  has  gone 
more  extensively  into  use  than  any  other,  especially  in  England. 

We  are  informed  that  there  are  now  about  nine  hundred  of  them  in  operation 
in  that  country,  and  that  one  manufacturing  establishment  turns  out  four  eveiy 
week.  Part  of  these  are  sent  to  the  continent,  some  to  the  East  Indies^  and  two 
have  been  imported  into  the  United  States,  one  of  which  is  in  use  in  Illinois,  and 
the  other  in  LouiMana,   and,  so  far  as  known, 'are  successful. 

The  recent  act  of  Congress  admitting  steam  ploughs  to  importation  free  ef 
duty  for  one  year,  undoubtedly  had  r^erence  to  the  Fowler  plough ;  though 
others  have  been  constructed  and  used  in  England,  among  which  was  one  pat 
in  operation  by  Williams  &  Smith,  in  Avhich  the  engine  was  placed  at  the  comer 
of  the  field  and  the  plough  caused  to  traverse  around  it  by  means  of  a  cable  aod 
capstans  placed  at  the  otncr  throe  comers,  and  moved  inwards  as  the  ploughing 
progressed.  It  will  be  seen  that  this  plan  differed  from  Fowler's  only  in  this, 
that  it  went  around  the  field ;  at  every  set  of  furrows  the  engine  and  capstans 
moving  inward  until  the  work  was  cotopleted,  while  that  of  Fowler's  traversed 
back  and  forth  between  headlands,  upon  which  the  engine  and  capstans  were 
moved  fomv'ard. 

Among  the  steam  ploughs  invented  in  this  country,  that  of  John  W.  Fawkes, 
of  Lancaster,  Pennsylvama,  has  probably  attracted  the  greatest  attention.  The 
accounts  that  have  been  published  of  its  power  and  performances  seem,  however, 
almost  fabulous.  Certain  it  is  that  the  expectations  and  promises  of  its  fnends 
have  not  been  realized,  although  ten  years  have  elapsed  since  the  date  of  his 
(Fawkes's)  patent. 

The  following  description  of  the  construction  and  operation  of  "Fawkes^s 
American  steam  plough"  was  written  bv  Professor  Alfred  L.  Kennedy,  presi- 
dent of  the  Polytechnic  College  of  Philadelphia,  at  its  trial  in  Philadelpbia? 
July  20,  1859,  and  published  in  the  Albany  Cultivator  for  September  of  the 
same  year : 

The  body  of  the  engine  consists  of  one  horizontal,  quadrangular  frame  of  iron,  about  12 
feet  loDg  by  8  wide,  which  rests  upon  the  axles  of  a  roller.  This  roller,  which  is  six  fe«J 
in  diameter,  and  six  feet  long,  is  the  driving-wheel  of  the  engine.  In  front  of  the  roller,  and 
bolted  within  the  frame,  is  the  boiler,  which  is  upright,  surmounted  by  a  dome  and  pipe,  and 
so  constructed  that  steam  may  be  got  np  in  fifteen  minutes.  Thirty  minutes,  however,  are 
usually  required.  Over  and  behind  the  driving-roller  is  a  water  tank,  which  is  of  the  entir® 
width  of  the  engine  frame,  contains  12  barrels,  sufficient  to  supply  the  boiler  for  five  houf^ 
and  is  so  situated  that  when  it  and  the  boiler  are  full  they  counterbalance  each  other  n^^ 
the  roller.  Attached  to  the  frame  in  front  of  the  boiler,  and  tapering  forwards  and  sligb^/ 
upwards  like  the  bow  of  a  boat,  is  a  sheet-iron  receptacle  for  coal.  Here  is  also  a  ^^ 
the  fireman,  the  whole  bow  resting  on  two  guide  wheels,  of  15  inches'  tread,  and  four^?®* 
in  diameter.  Bolted  to  the  under  side  of  the  frame,  as  frequently  seen  in  locomotives,^^ 
on  each  side  of  the  upright  boiler,  are  ihe  eylindexs,  •achnine  inohei'  diameter  and  15*10^ 
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stroke,  the  piston  rods  of  which  are  so  g^eared  to  the  crank  of  the  roller  that  it  revolTes  once 
for  every  six  strokes  of  the  piston.  Great  regularity  of  motion,  increase  of  motive  power,  and 
control  over  movement  of  the  engine  backwards  and' forwards  are  secured  by  this  arrange- 
sent ;  while  the  guide  wheels,  which  may  be  turned  at  pleasure  by  a  steering  wheel  in  charge 
»f  the  engineer,  almost  at  right  angles  under  the  bow  of  the  machine,  permit  it  to  tarn  in  a 
circle,  the  radius  of  which  is  equal  to  the  length  of  the  engine,  18  feet.  By  a  small  inde- 
pendent *'  donkey  engine,"  which  is  placed  between  the  tank  and  boiler,  ihe  latter  may  be 
illed  from  the  former,  or  the  tank  itself  be  supplied  through  a  hose  from  a  well  or  brook. 

Into  the  beams  projecting  from  the  rear  of  the  engine  pulleys  are  let,  over  which  chains  pass, 
thereby  a  gang  of  dght  14-inch  praurie  ploughs  is  suspended ;  a  wheel  on  the  beam  of  each 
slough  regulates  as  usual  the  depth  of  the  furrow,  and  the  whole  gang  may  be  raised  or 
owered  by  a  lever  within  reach  of  the  fireman,  who,  with  the  engineer,  constitutes  the  entire 
force  needed  to  work  the  engine  and  ploughs. 

The  machine  was  tested  on  timothy  sod  whic^  had  not  been  ploughed  for  seven  years.  At 
k  given  signal  from  the  whistle  the  nreman  lowered  the  ploughs  to  the  ground,  which  havine 
mtered,  they  were  drawn  forward  up  an  incline  of  about  seven  degrees.  They  were  liiiea 
promptly  at  the  margin  of  the  land  appropriated  to'tho  trial,  the  machine  turning  easily; 
igoin  they  were  lowered,  and  the  ploughing  resumed  in  as  short  a  time  as  could  have  been 
lone  with  a  single  plough  and  a  pair  of  horses. 

The  mean  rate  of  speed  was  four  miles  an  hour,  and  the  united  furrows  were  nine  feet  four 
Inches  wide;  a  strip  four  miles  long,  nine  feet  four  inches  wide,  equals  197,120  square  feet, 
vrhich,  divided  by  the  number  of  feet  in  an  acre,  gives  almost  exactly  4  fo  acres  per  hour. 

In  tbo  Albany  Caltivator  for  August^  1859;  wc  find  tho  following  editorial 
statement  relative  to  the  trial  of  Fawkefi'B  steam  plough,  at  the  time  and  place 
before  alluded  to : 

The  trial  of  a  new  steam  plough  recently  took  place  near  Philadelphia.  It  is  the  invention 
Df  Mr.  Fawkes,  of  Lancaster.  It  is  attached  to  an  engine  16  feet  long,  7  feet  wide,  and 
weighing  seven  tons,  with  upright  tubular  boiler.  The  engine  rests  on  an  iron  drum  six  feel 
in  diameter,  and  six  feet  long,  inside  of  which  is  an  axle  extending  from  end  to  end.  The 
ploughs  aro'ei^ht  in  number,  and  are  adjusted  so  as  to  lift  up  when  the  machine  is  turning  at 
the  end  of  a  lurrow,  being  turned  and  backed  with  us  much  case  as  a  common  carriage. 
The  two  fore  wheels  are  iron  drums,  'H  feet  in  diameter,  and  15  inches  face,  to  prevent  the 
engine  from  sinking  too  deeply  into  tho  ground.  The  machine  turned  over  eight  furrows 
at  a  time,  each  a  foot  wide  and  of  ample  depth,  going  at  a  speed  that  showed  it  capable  of 
ploughing  several  acres  per  hour.  The  vvork  was  perfectly  sati^sfactory  to  the  committee  and 
spectators.  . 

Past  expeiience  has  pretty  clearly  demonstrated  that  om*  traction  engines  have 
thus  far  failed  to  afford  tbo  requisite  power  to  drive  the  common  plough  in  an 
economical  manner.  Let  us  then  further  endeavor  to  show  the  cause  of  failure, 
and  in  so  doing  we  shall  have  advanced  one  step  towai'ds  correcting  tho  evil. 

Fawkes^s  locomotive  was  of  the  high -pressure  kind,  and  carried  two  steam 
cylinders  of  nine  inches  diameter  each,  with  fifteen  inches  stioke,  consequently 
tie  maximum  force  was  about  eleven  horse  power.  Tho  weight  of  the  locomotive 
was  seven  tons,  about  live  of  which  rested  upon  tho  joiurnals  of  a  traction  cylin- 
der six  feet  ^^  diameter  and  six  feet  in  length.  Tho  amount  of  effective  eartb 
Contact  was,  therefore,  12  inches. 

Eight  yoke  of  oxen,  weighing  in  the  aggregate  eight  tons,  (much  below  the 
^ndard  weight,)  are  capalt'i?  of  ploughing  eight  fiurows  of  the  width  and  depth 
'^toied,  at  the  rate  of  88  feet  per  minute,  or  one  mile  per  hour,  and  in  doing  thia 
^ey  have  a  traction  contact  with  the  earth  of  256  incbej*.  Now,  without  allowing 
^y  deduction  for  the  consumption  of  power  by  the  increase  of  speed  from  one 
^  four  miles  per  hour,  it  would  require  1,024  inches  of  contact,  or  32  pairs  of 
^^en,  to  drive  eight  ploughs  at  the  rate  of  fom-  miles  an  hour. 

"Xhe  resistance  offered  by  one  plough,  in  sward  ground  like  that  upon  which 
"^'wkes's  plough  was  tried,  is  about  400  pounds.  It  requires  one  hoise  power 
^  loise  33,000  pounds  one  foot  per  minute ;  therefore,  to  raise  400  poundis  (the 
*^^ught  of  a  single  plough)  one  foot  in  one  minute  will  require  one  eighty-second 
( 1-82)  of  a  horse  power.  Now,  3,200  pounds  is  8  times  400  pounds,  (the  draught 
^^  Fawkes's  eight  ploughs,)  hence  it  will  take  eight  eighty-seconds  (8'82;  to 
"^ove  3^200  pounds  one  foot  per  minute. 

^a'wkes's  ploughs  were  said  to  mo^e  at  the  rate  of  fom:  miles  per  hour,  which  in 
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362  times  one  foot  pter  minnte ;  therefore  it  will  require  three  hundred  and  fifty- 
two  (352)  times  eight  eighty-seconds  (8-82)  of  a  horse  power  to  drive  bis 
eight  ploughs  four  miles  per  hour,  which  is  34 J  horse  power,  about  23  more  than 
the  maximum  of  Fawkes^s  engine,  and  this  without  subtracting  anything  for  pro 
pelling  his  engine  of  seven  tons  weight. 

It  therefope  follows  that  Fawkes's  engine,  in  order  to  come  up  to  the  standard 
of  an  ox  team  of  equal  tons  weight,  should  have  had  an  increase  of  traction 
contact  of  184  inches  over  the  72  of  the  driving  wheel,  thus  equalling  256 
inches,  (which  is  that  of  the  team  under  draught,)  about  a  hundred  less  than  the 
estimated  power  of  Fawkes's  engine  required  to  develop  its  full  working  capacity 
of  11  horses.  Hence  it  follows  that  Fawkes's  locomotive  should  have  had  a 
traction  surface  of  352  inches,  instead  of  72,  and  to  this  deficiency  may  be 
attributed  his  want  of  success. 

There  can  be  no  reasonable  doubt  that  steam  power,  with  more  perfect  means 
for  its  application,  can  be  made  profitably  available  for  the  purpose  of  tillage, 
bat  the  locomotive  is  yet  to  be  constructed  that  is  capable  of  yielding  the  results 
sought.  '  . 

Before  closing  this  article  I  shall  ofier  some  suggestions  relative  to  such  con- 
fitruction,  with  a  view  to  a  more  perfect  application  of  steam  power  in  this 
direction.  Among  the  various  appliances  to  overcome  the  difficulties  from  want 
of  traction  may  be  mentioned  the  revolving  screw,  operating  not  unlike  the  screw 
propeller  in  steamships.  But  experience  has  shown  that  the  friction  of  the  blade 
upon  the  soil  consumed  too  much  of  the  power  of  the  engine  to  make  its  use  sac 
cessful  as  a  means  of  propulsion.  A  patent  was  granted  to  J.  E.  Gray,  in  1857, 
for  a  machine  of  this  character. 

In  1863,  A.  W.  Hall,  of  St.  Louis,  Missouri,  took  out  a  patent  for  a  steam 
plough,  so  nearly  allied  to  cable  traction  as  to  render  it  worthy  of  notice,  in  which 
the  points  of  novelty  were  directed  to  means  for  overcoming  the  hitherto  almost 
insurmountable  difficulties  experienced  from  want  of  traction.  The  locomotive, 
as  will  be  seen  from  the  en^aving,  consisted  of  a^  framework,  supported  upon  four 
wheels,  of  suitable  strengm  to  bear  the  weight  of  the  boiler  and  other  parts  of  the 
nachine.  As  he  did  not  depend  upon  the  weight  of  his  locomotive  for  traction, 
t  was  built  as  light  as  was  consistent  with  the  required  power. 

There  are  two  sets  of  rollers  placed  horizontally  in  paii-s,  transversely  te  the 
frame  of  the  machine,  and  rotated  in  opposite  directions  at  a  uniform  speed,  by 
means  of  two  sets  of  co^  gears,  which  are  driven  by  two  reciprocating  engines, 
located  upon  opposite  sides  of  the  boiler.  The  rollers  are  grooved  in  the  centre 
to  receive  a  rope  which  passes  between  them,  and  is  held  from  slipping  by  the 
strong  bite  of  the  rollers.  The  rope  is  anchored  at  each  side  of  the  field  to  be 
ploughed,  the  anchors  being  moved  forward  on  head  lands  as  the  ploughing  pro^ 
grosses. 

The  ploughs  are  attached  to  the  frame  of  the  locomotive,  which  moves  back 
and  forth  over  the  field  by  means  of  the  bite  of  the  rollers  upon  the  rope,  as 
before  described.  It  will  be  seen  that  the  rope  forms  a  flexible  track  for  the 
engine,  the  weight  of  which  is  supported  upon  orcunaiy  bearing  wheels,  the  pro- 
gressive movement  being  due  to  the  action  of  the  grooved  rollers  upon  the  rope. 
This  plan  differs  in  no  important  particular  from  Bellinger's  and  other  cable  trac- 
tion ploughs,  except  that  the  latter  use  a  windlass  instead  of  biting  rollers,  and 
that  in  Mall's  the  engine  moves  across  the  field,  while  in  the  others  it  is  sta- 
tionary during  the  ploughing  of  the  furrow. 

All  of  these  efforts  show  a  gradual  advancement  and  foreshadow  a  final  realiza- 
tion of  the  end  sought  to  be  attained. 

The  common  plough  has,  from  time  to  time,  been  so  much  improved  that  it  may 

.now  be  accepted  as  the  most  perfect  implement  for  preparing  the  ground  for  a  crop. 

No  other  can  eompete  with  it  in  regard  to  the  amount  and  quality  of  the  work 

peifoxmed,  taking  into  >^ew  the  time  and  expenditure  of  power.    If,  instead  of 
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Atile  attempts  to  invent  and  construct  implements  intended  to  supersede  tlie 

phnghj  the  inventor  should  direct  his  attention  to  an  improvement  of  the  means 

for  its  economical  use  by  steam  power,  we  might  hope  for  results  commensurate 

with  the  importance  of  the  subject. 

A  steam  locomotive  for  farm  purposes  should  be  so  constructed  as  to  be  avail- 

Mo  for  other  purposes  than  simply  ploughing  and  cultivating  the  soil.     Its 

•iailare  in  this  regard  would  be  fatal  to  its  profitable  employment. 

With  a  view  to  obviate  the  difficulties  hitherto  presented  in  the  use  of  steam 
as  a  motive  power  in  cultivation,  numerous  efforts  have  been  made  te  construct 
machines  and  implements  that  would  perform  the  desired  work  in  preparing  the 
soil  in  a.  better  and  cheaper  manner  than  the  plough. 

It  is  not  my  purpose  to  enter  very  laro^ely  into  a  description  of  this  class  of 
inventions.     The  saving  of  power  by  the  means  proposed  is  more  imaginary 
than  real,  for  it  should  be  borne  m  mind  that  the  soil  must  be  moved  to  the 
extent  required,  whatever  may  be  the  instrumentalities  brought  into  operation. 

Tho  spading  machines  first  invented  were  made  to  imitate,  as  nearly  as  possi- 
ble, the  same  kind  of  work  as  that  performed  by  the  common  spade  when 
operated  by  human  hands. 

A  series  of  spades  with  long  handles,  mounted  upon  the  rear  end  of  a  frame 

flapported  by  traction  wheels,  were  caused  in  regular  succession  to  enter  the  earth 

and  throw  up  the  soil  as  the  maehine  moved  over  the  ground.     In  these,  the 

power  to  operate  tho  spades  was  derived  from  the  traction  wheels,  by  means  of 

a  series  of  cranks  or  cams,  and  the  operation  was  the  same,  whether  the  machine 

was  propelled  by  animal  or  steam  power.     In  either  case  the  power  required  is 

tbe  same,  and  cannot,  in  the  nature  of  things,  be  less  than  that  consumed  in 

moving  the  same  amount  of  soil  by  means  of  the  common  plough.     The  idea 

that  the  spades,  by  working  backward,  assist  in  the  forward  movement  of  the 

•       machine,  is  simply  hypothetical. 

Another  question  of  no  small  moment  is,  that  by  no  system  of  machine  spading 
can  the  herbage  be  turned  so  completely  under  as  by  the  plough.  Speeding 
nifichines  have  not  hitherto  proved  successful. 

Another  device,  very  nearly  allied  to  the  spading  machine,  consists  of  a  rec- 
tangular frame  supported  upon  traction  wheels,  with  a  revolving  cylinder  armed 
with  spirally  arranged  shares  mounted  upon  the  rear  end.     Tms,  on  being  put 
;       in  motion  by  the  progressive  movement  of  the  machine,  digs  up  the  soil  and 
^       throws  it  back  in  a  comminuted  state.     In  some  the  cylinder  is  armed  with  spikes, 
[       and  acts  upon  the  soil  like  a  revolving  harrow. 

In  still  another  form  the  spading  device  consists  of  a  large,  heavy  cylinder, 
revolving  freely  on  journals,  either  within  the  frame  of  the  locomotive,  or  attached 
^hind  it  by  hinged  arms,  the  cylinder  being  armed  with  narrow-curved  blades 
similar  to  a  ditching  spade,  and  as  the  machine  moves  over  the  ground,  the 
height  of  the  cylinder  presses  the  blades  deeply  into  the  soil,  whisb  is  broken 
°P  and  thrown  loosely  into  the  rear  as  the  machine  progresses.  In  some  machines 
the  traction  cylinder  is  armed  with  hinged  blades  that  are  thrust  out  and  reti-acted 
"y  means  of  cams,  with  a  view  to  imitate  the  use  of  the  spade  by  hand. 

The  last  species  of  these  diggers  which  I  shall  particularly  notice  consists 
^^  a,  rectangular  frame  mounted  upon  traction  wheels.  To  the  rear  end  of  the 
frauje  a  series  of  vertical  shafts  are  secured,  to  which  is  given  a  rapid  rotaiy 
^*^tion,  by  means  of  a  train  of  cog  gears. 

J   To  the  lower  end  of  these  shafts  are  attached  cutting  blades,  which,  on  being 
^^ered  into  the  soil,  by  theu*  rapid  motion,  cut  and  disintegrate  it  to  the  depth 
Quired,  bv  the  progressive  movement  of  the  machine  leaves  behind  it  the 
^^Uowed  earth. 

•   Although  in  the  United  States  a  largo  number  of  patents  have  been  issued 

^^  machines  and  implements  for  steam  culture,  the  efforts  in  that  direction  have 

^^^  been  crowned  with  success. '  The  want  of  suitable  adaptation  in  the  devices 
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ihemselveS)  or  tbe  lack  of  power  to  drive  tbeni,  is  the  probable  caase  of  failure. 
A  great  majority  of  onr  fanners  are  men  of  moderate  estates,  and  not  pos- 
sessed of  means  to  enter  largely  into  a  series  of  ezpenslTO  and  uncertab 
experiments. 

In  England  it  is  not  so.     Tbere  tbe  leading  agricoltorists  are  possessed  of 
large  estates,  and  are,  consequently,  in  a  more  favorable  condition  to  bear  tbe 
expense  of  costly  experiments.     Tbere,  too.  in  tbe  most  densely  populated  agri-^- 
cultoral  districts,  tbe  land  is  kept  under  a  better  state  of  cultivation  than  in  this 
country,  tbereby  rendering  steam  culture  more  available  and  profitable. 

Here  tbe  virgin  soil  is  soon  exbausted  by  excessive  cropping,  and  a  new  field 
of  enterprise  is  sougbt.  Tbere  tbe  same  fields  must,  from  year  to  year,  be  made 
to  yield  tbe  needed  crop.  Here  tbe  vast  domain  of  unoccupied  fertile  ffround 
invites  emigration,  and  tbe  necessity  for  a  more  perfect  system  of  cultivation 
will  not  be  fully  felt  until  our  wasteful  and  slovenly  system  sball  have  been 
exchanged  for  one  that  is  based  upon  more  rational  principles. 

Individual  enterprises  in  agricolture  must  be  merged  into  associadve  e£Fort,  ab. 
least  so  far  as  relates  to  the  introduction  of  expensive  steam  machinery,  for  tb^ 
purposes  herein  referred  to. 

When  mowing  and  reaping  machines  were  first  introduced,  it  was  not  AeemeSt 
necessary  that  every  farmer  of  moderate  means  should  possess  one.  A  nnmbeK- 
would  join  in  tbe  purchase  of  a  machine,  and  put  it  in  charge  of  a  man  skilled 
in  tbe  art  of  using  and  keeping  it  in  repair,  and  in  this  way  a  number  of  farmers 
oould  be  served  at  much  less  expense,  and  with  equal  or  greater  despatch,  than 
could  have  been  done  had  every  one  owned  a  machine. 

Thus  it  was  with  threshing  macbineB-^^wbich  were  taken  from  farm  to  fonn, 
and  used  and  kept  in  repair  by  men  skilled  in  tbe  business,-  and  thus  it  will 
undoubtedly  be  in  the  introduction  of  steam  power  for  the  purposes  of  cnltivA* 
tion.  An  engine,  to  become  a  profitable  investment,  must  be  so  constructed  a0 
to  be  made  useful  in  other  departments  of  farm  labor  than  merely  ploughing  and 
cultivating  the  crop.  It  must  be  made  capable  of  adaptation  for  driving  a  thr^h 
ing  machine,  sawing  wood,  grinding  provender,  churning,  washing,  pumping  water 
indeed,  almost  all  kinds  of  labor  now  performed  either  by  hand  or  animal  power 

If  steam  ploughing  is  ever  to  bo  made  practicable,  if  the  steam  engine  is  to  become 
generally  useful  upon  the  faiin,  "  it  can  only  be  so  at  a  moderate  expense. 
The  errors  in  the  attempts  yet  made  in  steam  ploughing  have  arisen,  perhaps^ 
from  making  the  steam  engine  too  Jbeavy,  and  on  too  large  a  scale." 

That  the  steam  engine  is  destined  to  supply  the  place  of  animal  power,  at 
least  in  a  great  degree,  in  agriculture,  there  can  be  no  doubt,  and  thus  effect  a 
great  reduction  in  tbe  expense  of  working  the  land,  and  become  a  powerful 
instrument  in  augmenting  the  productiveness  of  the  soil. 

The  following  paragraph  taken  from  a  valuable  work  on  the  use  of  steam  on 
farms,  (The  Farm  Engineer,  by  Robert  Ritchie,  0.  E.,  Edinburgh,  Scotland,) 
is  worthy  of  notice ; 

Hayiirgnow  ennmerated  a  variety  of  different  puq)oses  to  which  the  steam  engine  may  b« 
applied  on  the  farm,  and  stated  tbe  simplest  and  most  economical  way  of  applying  the  fir5^ 
power  to  subordinate  machines,  any  one  who  has  paid  oren  bat  slight  attention  to  thi^ 
subject  mast  be  convinced  of  the  great  capabilities  of  such  a  power ;  nor  need  any  alarm  b^ 
felt  against  the  use  of  steam  (as  is  often  the  case  in  diminishing  human  labor)  when  thu^ 
applied  to  farm  purposes ;  as  we  may  see  that,  in  place  of  diminishing  labor,  the  extended  u»^ 
must  tend  to  increase  the  amount.    No  doubt  it  dispenses  with  manual  labor  for  some  put* ^ 
poees,  but  in  most  of  these  human  strength  is  misapplied,  and»  it  majr  be,  health  injured  ^ 
DUt  it  brings  forward  many  new  forms  of  mechanical  operations  whereby  the  people  mhj  \9^ 
employed.    I  am  well  aware  that  many  intelligent  farmers  entertain  a  prejudice  against  tb^ 
use  of  subordinate  machines,  from  their  supponed  complications  of  machinery. 

It  must  take  time  to  dispel  such  opinions ;  but  the  best  way  to  do  so  is  by  those  who  ns^ 
such  machines  and  modes  of  application,  showing  by  their  good  management  tbe  utility^  ■ 
success,  and  safctv  which  attend  them.  Then  will  the  use  of  different  machmes  be  gradually 
extended,  and  what  at  first  may  have  alarmed  the  farmer  become  a  source  of  intere^^ 
or  amnsement  to  him ;  and  what  at  first  seemed  a  difficalty  in  management  will  soo^ 
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become  a  BMrttor  of  dftilr  routine.  There  is,  indeed,  no  dasi  of  men  wfao  know  better  the 
trne  value  of  economj  than  farmers,  and  thej  justly  consider  well  and  deliberately  the  nature 
of  a  declared  Improvement  before  they  embark  on  it :  but  once  convinced  and  satisfied  ot 
the  advantages  of  any  plan,  there  are  none  who  are  more  ^egarions  in  opinion  and  more 
readj  to  adopt  it.  It  will  never  be  the  fear  of  a  little  extra  trouble  or  dan^r,  which  may 
be  almost  coneidered  ima^^inary,  that  will  deter  farmers  from  adoptlnif  steam  la  every  varia^ 
of  manner  and  circumstances  on  farms,  if  they  are  satisfied  of  its  remunerative  advantages^ 
Perhaps  in  no  branch  of  the  arts  is  there  a  better  scope  for  invention,  and,  perhaps,  less  risk 
of  mecbanieal  science  not  being  duly  appreciated  tnan  in  agricultore,  if  a  knowledge  of 
its  advaotflges  be  once  realised. 

It  remains,  then,  to  discover  by  what  means  snch  improvements  may  be  made 
u  will  bring  the  gteat  power  of  steam  into  general  nse  in  carrying  forward  the 
art  that  lies  at  the  very  foundation  of  all  our  national  prosperity. 

The  implement«  of  husbandry  have  reached  a  point  of  commendable  utility, 
and  we  only  need  a  corresponding  improvement  in  propelling  power  to  render 
their  work  eminently  successful.  The  wants  of  mankind  at  the  present  day 
demand  a  solution  of  this  question.  The  point  to  be  gained  in  this  direction  is 
ttoconstmction  of  a  locomotive  steam  engine  that  will  take  the  place  of  animal 
power  in  the  leading  business  of  farm  work,  but  more  especially  in  the  depart- 
ment of  ploughing  and  cultivation. 

That  engines  can  and  have  been  constructed  possessing  the  requisite  amount 
of  power  no  one  will  for  a  moment  question.  The  main  object  to  be  aimed  at 
18  to  make  them  less  unwieldy,  and  this  can  only  be  done  by  following  out  the 
indications  of  natiure,  both  by  the  reduction  of  the  weight  of  individual  machines, 
tod  m  the  relative  increase  of  traction  surfiaco. 
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Bv  D.  B.  CCRTiss,  Madison,  WisooWsw. 


Prom  personal  observation  of  the  application  of  steam  power  in  cultivation* 
jogether  with  a  careful  and  extended  examination  of  nnmerous  reports  by  inspcct- 
^  committees  and  practical  farmers  in  Europe,  who  have  had  large  expe- 
lience  in  its  use,  I  am  convinced  that  it  can  bo  adopted  in  this  country  with 
great  fMcilltyand  jprofit;  and  that  it  is  the  desideratum,  the  great  thing  now 
'leeded,  to  raise  and  advance  farming  to  the  highest  scale  of  prosperity  and 
dignity,  in  which  men  of  the  best  minds,  highest  culture,  and  broadest  views, 
^ul  delight  to  engage  and  find  rr^.ope  for  enlarged  intellect  and  ambition. 
Pecuniar}'  gain  should  not  be  the  sole  ineasuro  of  benefits  in  estimating  the 
Value  of  any  apparatus  or  system ;  the  facilities  and  leisure  for  mental  elevation 
^d  enjo3rmcnt,  with  the  increased  dignity  and  efficiency  in  the  profession  which 
^1  be  promoted  by  its  adoption,  are  legitimate  and  weighty  results  to  be 
^*garded  in  determining  the  question  of  approval. 

The  profession  of  agriculture  is  the  foundation  and  support  of  all  other  indus- 
^es,  and  consequently  the  most  important  of  all ;  hence  it  should  receive  the 
encouragement  of  inventive  genius  and  have  all  attainable  aids  of  mind  and 
^^hinery  to  make  it  useful,  profitable,  and  attractive  to  the  highest  degree; 
^er3rthing  practicable  sliould  be  done  to  raise  it  from  its  present  character  of 
dull  drudgery  to  its  just  and  proud  position  among  liberal  and  respected  pro- 
^esuions.  The  delights  of  brain-work  must,  to  a  greater  extent,  relieve  the  toil 
^^ physical  efforts;  mechanical  or  scientific  jx)wer,  which  can  suffer  neither  pain 
^^  fatigue,  should  be  made,  as  far  as  possible,  to  take  the  place  of  animal  mus- 
cles, which  do  suffer  pain  and  fatigue  and  become  exhausted. 
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Improvements  in  agricultural  operations  must  keep  pace  with  the  progress  of 
other  vocations,  such  as  manufactures,  commerce,  and  mo  profesmons.  Nothing 
should  be  left  undone  which  we  can  fairly  effect,  to  increase  the  yield,  cheapen 
the  cost,  and  lighten  the  labor  of  obtaining  the  productions  of  the  earth ;  we 
C4innot  render  too  cheap  or  too  plcntifnl  the  necessaries  of  life ;  while,  at  the 
same  time,  the  operations  of  their  producrion  should  be  made  f^s  attractive  and 
respectable  as  possible,  that  intelligent  minds  may  lind  as  much  inducement  to 
engage  in  this  as  in  any  of  tlie  other  pm*suits  of  ci\'ilized  life.  Mind  must  be  per- 
mitted more  and  more  to  predominate  over  muscular  labor,  and,  as  far  as  may 
be,  machinery  must  take  the  place  of  animal  forces  in  farm  operations,  as  in  other 
pursuits  of  civilization. 

Unless  the  farmer  keeps  pace  with  the  spirit  of  the  age,  uniting  art  with  science, 
he  will  find  himself  in  an  inferior  grade,  where  he  will  enjoy  less  of  the  bless- 
ings, treasures,  and  refinements  of  life,  and  endure  more  hard  work  than  other 
classes ;  for  the  experience  of  all  enlightened  communities  proves  that  the  neces- 
saries of  life,  as  well  as  its  luxuries,  are  cheapened  and  improved  in  the  same 
proportion  as  the  ingenuity  of  the  mind  guides  the  power  of  the  muscles,  and 
the  mechanical  powers  supersede  the  animal  forces. 

STEAM  CULTURE  IN  EUROPE. 

« 

Steam  power  has  in  Europe  become  extensively  employed  in  farm  operations 
generally,  such  as  harvesting,  threshing,  and  grinding  grain,  cutting  feed,  sawing 
wood,  &c.;  but  the  principal  object  of  this  article  is  to  furnish  a  history,  with  the 
results  of  its  application  jji  the  cultivation  of  the  soil  in  different  localities  and  on 
various  kinds  of  lands,  tnat  parties  may  judge  for  themselves  from  their  own 
standpoint  and  necessities  whether  to  avail  themselves  of  its  use.  It  is  not  my 
purpose  to  advocate  or  favor  any  particular  machine  or  system,  but  to  state  facts 
generally,  and  leave  those  interested  to  choose  which,  if  any,  tackle  or  sy^m 
will  be  best  adapted  to  their  particular  case. 

I  might  multiply  testimony  upon  the  subject  under  a  great  variety  of  manage- 
ment and  circumstances,  showing  equally  varied  degrees  of  success,  but,  as  with 
everything  else,  the  results  depend  upon  the  care,  system,  energy,  and  intelli- 
gence which  are  brought  into  the  business  as  well  as  upon  circumstances  and 
conditions  j  and  much  depends,  too,  upon  a  wise  adaptation  of  machineiy  and  labor 
to  the  special  requirements  of  individual  cases.  This  paper  will  be  confined 
almost  entirely  to  facts,  to  practical  experience,  and  official  reports,  drifting  very 
little  into  theory  or  conjecture. 

The  earliest  recorded  attempt  to  apply  steam  power  to  the  cultivation  of  land 

was  stated  by  Mr.  John  C.  Sutton,  of  Shirley,  at  a  meeting  of  the  English 

Farmers'  Club,  as  published  in  the  Farmers'  Magazine,  as  follows : 

.  Tho  first  attempt  appears  to  bavo  been  made  as  far  back  as  1618.  was  revived  in  1634, 
.  and,  at  various  perious  since,  attempts  of  more  or  less  importance  bave  been  made  up  to 
1854.  We  find  in  1854  tbe  lato  John  Fowler  ezbibitin^  bis  steam  draining  ploiig:h  at  tbe 
Royal  Society^s  meetings,  and  in  the  journal  of  tbat  society  is  the  remark,  ttiat  surclj  this 
great  power  can  be  applied  to  more  general  purposes,  and  wo  commend  the  idea  to  cugi* 
neers  and  mechanics;  and  the  suggestion  has  not  been  overlooked,  as  subsequent  successes 
amply  prove. 

As  early  as  1832  Messrs.  Heathcote  and  Parker,  of  England,  employed  trac- 
tion steam  engines  in  clearing  and  cultivating  a  large  tract  of  marshy  ground, 
lying  between  Manchester  and  Liverpool,  which  had  been  considered  unreclaim- 
able  by  \ny  other  means  then  at  hand. 

It  is  computed  that  more  than  half  a  million  dollars  were  expended  in  exj)en- 
ments  for  steam  culture  in  England,  up  to  1858,  before  it  became  a  practical 
success  ;  and  inventors  in  this  country  might  not  find  it  altogether  useless  to 
give  cifcreful  study  and  attention  to  experiments  and  results  in  that  counUy  wbiw 
pursuing 'efforts  to  perfect  machines  adapted  to  our  wants. 


\ 
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• 
From  several  reports  of  committees,  published  in  the  jonmal  of  the  Eoyal 
Society  of  Agricultm*e  in  England,  for  1867,  are  condensed  the  following  state- 
ments relative  to  the  results  of  steam  cultivation  in.tliat  country,  the  facts  given 
suggesting  many  useful  hints  to  farmers  :  , 

UR,   REBD's  r.EPORT. 

The  Royal  Society  designated  three  examining  committees  for  three  different 
sections  of  the  country.     Committee  No.  1 ,  consisting  of  three  gentlemen,  of  which 
Howard  Reed  was  chairman,  was  deputed  to  inquire  and  report  the  results  of 
steam  cultivation  in  the  counties  of  Norfolk,  Suffolk,  Cambridgeshire,  Hunting- 
donshire, Essex,  SuiTy,  Kent,  Sussex,  and  Hampshire.    They  examined  36  farms 
on  which  steam  power  was  used  in  cultivation,  and  completed  their  duties  in  22 
days  in  the  month  of  September,  1867.     Mr.  Reed  remarks,  in  the  opening  of  the 
report,  that  the  superiority  depends  not  so  much  upon  the  power  itself  as  upon 
die  party  that  wields  it.     One  successful  steam  farmer  said  to  the  committee  that 
he  had  been  over  some  steam  cultivated  farms  without  perceiviag  any  decided 
advantage,  and  he  had  been  over  many  others  where  he  'discovered  as  many 
advantages  as  he  could  show  on  his  own  place ;  hence,  in  some  instances,  steam  cul- 
tivation 18  not  a  profitable  investment,  not  from  any  defect  of  power  or  mectian- 
ical  construction,  but  because  parties  do  not  take  the  advantage  they  might  and 
should  take  in  the  management  of  it.    Here,  as  elsewhere,  success  is  obtained 
only  when  one  combines  with  right  business  habits  a  fair  knowledge  of  principles. 
And,  Mr.  Reed  continues,  this  entirelv  concurs  with  our  experience  everywhere, 
in  steam  as  in  other  farming. 

Much  difference  of  opinion  was  encountered  as  to  the  character  of  the  soil } 
almost  invariably  it  was  represented  as  unusually  heavy,  and  for  this  reason  one 
question  was  often  asked,  '^  How  many  horses  do  you  use  in  ploughing  to  a  depth 
of  6  inches  ?''  The  answers,  with  our  personal  observations,  enabled  us  to  some 
extent  to  classify  the  farms  according  to  the  texture  of  the  soils. 

Mr,  Allen,  the  owner  of  one  farm  examined,  spoke  very  confidently  of  the 
increased  bulk  of  his  crops  since  the  application  of  steam ;  but  he  exf>erienced 
just  those  difficulties  with  which  any  one  would  expect  to  meet  in  attempting 
to  cultivate  a  heavy-land  farm  not  well  drained — these  hindrances  being  much 
increased  in  a  rainy  season.  The  work  done  by  him,  during  the  day  of  10  hours, 
with  steam  plough  or  cultivator,  was  about  8  acres,  ploughed  8  to  12  inches 
deep.*  After  the  harvesting  of  the  hay  crop,  July  1,  323  acres  were  j)loughed 
and  cultivated,  though  not  more  than  20  acres  could  have  been  done  without 
the  stean^  power,  and  it  was  all  well  cleaned  and  in  fine  tilth  for  straw  or  root 
crops. 

Another  farm  visited  was  Mr.  Harvey's,  with  soil  of  such  tenacity  that  three 
stout  horses  had  enough  to  do  in  turning  a  furrow  slice  7  or  8  inches  deep. 
Mr.  H.  docs  not  agree  in  the  opinion  of  some  of  his  neighbors  as  to  the 
unprofitableness  of  thorough  draining.  During  the  firat  year  of  his  experience 
with  steam  he  met  with  every  conceivable  accident  and  hindrance,  and  the 
expenses  for  repairs  were  frightful ;  yet  he  stuck  to  the  machine  through  all 
adverse  circumstances,  trained  himself  and  his  men  to  the  use  of  it,  and  success- 
fully outlived  the  jeers  of  those  who  are  always  ready  to  depreciate  the  efforts 
of  men  of  progress.  Breaks  or  delays  are  seldom  or  never  known  now  -,  during 
a  day  of  10  hours  8  to  10  acres  are  ploughed  to  the  most  desirable  depth;  wheat 
stubble  broken  up  15  inches  deep,  and  increased  yield  obtained.  He  has  done 
contract  ploughing  for  his  neighbors  9  to  10  inches  deep,  at  I2s.  per  acre.  In 
August  he  ploughed  in  17  days  113  acres,  10  to  12  inches  deep,  at  a  cost  of  only 
oe26  105.  for  the  manual  labor  required  in  doing  it. 

Mr.  Wallis,  another  steam  farmer,  in  cohiparing  horse-labor  with  that  of  steam, 
in  case  of  deep  work,  says  there  is  no  doubt  about  the  great  advantage  of  the 
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• 
latter.  The  Marquis  of  Tweedsdale's  great  ploogh,  worked  wiih  12  horseB^  got 
over  about  half  an  acre  a  day,  but  the  seven-harse  power  engine  did  3  acres 
a  day  to  the  same  depth,  with  about  50  pounds  of  steam  pressure.  Mr.  W. 
thinks  that  upon ,  farms  of  300  acres  it  will  pay  to  have  steam  tackle.  His 
experience  shows  that  not  only  is  the  yield  of  wheat  increased  about  4  baebels 
to  the  acre,  but  its  quality  is  improved  and  market  value  increased ;  the  root 
crops  and  clover  also  are  improved ;  the  work  is  not  only  done  with  greater 
despatch,  but  with  more  oertainty  at  the  best  possible  time ;  once  it  was  £fficult 
to  say  when  even  four  teams  would  finish  a  20-acre  field,  on  account  of  precari* 
ous  weather,  but  now,  with  steam,  the  time  of  finishing  a  large  field  oan  be  eid- 
culated  within  an  hour. 

Mr.  Buston  has  d^ved  much  advantage  from  steam  euhure,  bdng  able  to 
turn  up  deep  subsoil,  with  a  plough  made  purposely  for  it,  to  the  depth  of  16  or 
18  inches;  he  claimed  largely  increased  yields^  and  greater  breadth  cultivated, 
since  he  employed  ateatn ;  he  says  he  obtained  full  one-foortb  more  an  acre  of 
barley  and  wheat;  he  also  realized  the  advantage  of  despatch  and  seasonabls 
work;  steam  had  saved  his  crop  more  than  onoe,  and  given  him  the  benefit  d 
havmg  his  seed  put  In  properly  as  well  as  seasonably. 

Mr.  Smythe,  at  Newsellsbuxy,  countjr  of  HertSy  was  visited  in  September,  ffil 
farm  consists  of  700  acres  arable  land^  and  50  acres  of  pasture;  extending  e^ 
an  undulating  surface,  with  many  steep  inclines,  part  loam,  light  soil^  and  stf 
clay ;  part  could  be  ploughed  with  two  horses,  and  pensions  required  tbx^  borsM 
to  plough  5  inches  deep.  Water  was  scarce,  bcdng  brought  three  miks  for 
the  engine.  He  says  steam  enables  him  to  get  crops  where  before  he  had  to 
fallow  one  season.  By  deepening  his  soil  he  gets  incfeased  crops  and  better 
quality,  with  greater  breadth  cropped. 

After  having  gone  over  and  completed  the  examination  of  this  list  of  faram  ef 
various  soils  and  locations,  Mr.  Reed  proceeds  to  state  at  length  the  eondusieBi 
arrived  at  by  the  committee,  which  have  been  condensed  as  follows :  Upon  heavy 
and  medium  soils  the  ben^ts  of  steam  cultivation  are  greater  and  more  ilpparent 
A  deeper  culture  is  effected  than  it  is  possible  for  horses  to  make,  producing  a 
highly  beneficial  change  in  the  texture  of  the  soil.  It  secures  additional  efficiency 
of  drainage ;  augments  the  value  of  manures  applied ;  brings  into  operation  froa 
below  latent  properties  of  fertility ;  fits  the  land  for  tho  growth  of  greater  variety 
of  crops ;  renders  it  more  fit  for  pastm^e ;  and  allows  of  a  greater  number  of  ecu* 
tinuous  crops. 

Instances  of  these  improvements  and  their  advantages  are  not  single  or  unfre* 
qnent,  bat  <rciioml  wherever  tried.  Another  perceptible  result  is  the  rapidity 
with  which  JVirm-work  is  accomplish^ ;  not  only  are  the  oi)erations  done  quicker, 
but  better,  aud  at  le.^B  expense ;  all  collateral  ij)oveTnent8  have  im])aited  to  them 
a  speed'  and  a  "  vyliir"  characteristic  of  steam;  men  acquire  the  prompt,  active 
habit  of  doing  the  day's  work  within  the  day,  and  not  leaving  it  W  to-morrow. 

Steam  is  thus  working  a  revolution  in  larm  practice,  and  in  the  character  of 
the  niral  population,  who  are  being  trained  for  tho  age  of  machinery  m  agrictd- 
ture ;  and  with  this  celerity  of  motion  will  bo  coupled  accuracy,  promptness, 
reliableness,  and  certainty  as  to  amount  and  time  of  accomplishment,  which  are  no 
small  advantages. 

To  the  lighter  lands  it  had  been  generally  considered  that  steam  was  not 
adapted,  and  its  progress  hitherto  in  such  districts  has  been  comparatively  small ;  for 
it  seems  to  have  been  assumed,  but  somewhat  hastily,  that  land  ploughed  easily 
by  a  team  of  horses  is  no  place  for  steam ;  yet  those  light-land  fanners  who  have 
fully  tried  steam,  even  with  the. apparatus  adapted  particularly  to  heavy  lands, 
have  formed  a  different  opinion,  as  the  deep  eulture  which  drains  and  relieves 
a  wet  soil  in  a  rainy  season  also  benefits  a  dry  or  burning  soil  in  a  dry  season, 
by  allowing  needed  moisture  to  rise  from  below,  while  what  little  falls  on  the 
surface  is  sooner  absorbed  and  more  fully  retained.    But  heretofore  steam  htf 
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een  applied  to  light  lands  under  disadvantages,  and  no  one  knows  &irly  what 
lay  be  done  on  such  lands  until  implements  adapted  expressly  to  tbem  have 
•een  tested. 

Mil.  clahke's  report. 

Committee  No.  2,  of  which  J.  Algernon  Clarke  was  chairman,  was  deputed  by 
he  Royal  Society  to  report  the  results  of  steam  tillage  in  the  counties  of  North- 
imberland,  York,  Lincoln,  Nottingham,  Stafford,  Salop,  Flint,  Montgomery, 
Worcester,  Warwick,  Gloucester,  Somerset,  Dorset,  Wilts,  Berks,  Oxford,  Bucks, 
Bedford,  and  Northampton.  • 

The  report  of  this  committee  embraces  the  experience  of  about  140  practical 
farmers  who  have  used  steam  in  cultivation  upon  an  area  of  about  66,000  acres 
of  arable  land  of  various  kinds,  composed  of  farms  differing  in  size  from  200  to 
2,600  acres,  upon  most  of  which  steam  hxis  been  thoroughly  tried,  with  very 
general  satisfaction  and  success. 

Mr.  Clarke  remarks  in  the  outset  that  it  is  high  time  to  disabuse  ourselves  of 
the  impression  that  steam  tillage  apparatus  is  novel,  and  therefore  to  be  loaded 
with  doubt  and  distrust;  on  the  contrary,  it  has  settled  experience  on  its  side, 
and  is  amenable  to  similar  rules  of  calculation  and  esteem  as  other  machinery, 
for  steam  ploughs  have  been  in  use  long  enough  to  give  us  trustworthy  data  oi 
their  usefulness.  Mr.  Clarke's  report  is  divided  between  light  and  heavy  lands; 
and  he  says,  comparatively  little  really  light  soil  was  seen  under  steam  cultiva- 
tion by  the  committee ;  hence  the  report  is  not  so  complete  upon  the  latter  aa 
upon  heavier  farms. 

In  1858,  when  steam  tillage  was  in  favor  only  with  men  of  advanced  ideas 
and  liberal  foresight,  Mr.  J.  F.  Edwards,  of  "  Taubolt  farm,**  Northamptonshire. 
ventured  upon  the  purchase  of  a  set  of  the  Woolston  steam-tackle,  consisting  of 
a  windlass,  ropes,  &c.,  with  a  three-tined  and  a  five-tined  cultivator.  Fowler's 
three-farrow  plough,  and  Homsby's  eight-horse  portable  engine,  tlie  cost  of  the 
whole  being  <3e500  ;  and  he  found  no  difficuHty  in  teaching  his  ordinary  farm 
laborers  to  manage  the  apparatus  successfully,  the  hands  necessary  to  work  it 
being  three  men  and  three  lads,  at  an  expense  of  only  105.  per  day  for  the  labor. 
Mr.  Edwards^s  farm  contains  300  acres  of  arable  land,  loam,  on  clay  sub-soil. 
Before  the  employment  of  steam  power  ho  used  three  hoi*ses  and  ploughed  4 
inches  deep.  Since  the  adoption  of  steam  he  has  worked  about  200  acres  annu- 
ally, ploughing  7  to  9  inches  deep,  at  a  ct)st  of  8s*.  to  12^.  per  acre.  His 
decided  testimony  was  that  the  woii  is  better  done,  the  land  wanner,  dryer, 
more  forward,  and  not  so  "  starved,"  and  the  croj)S  larger  and  finer.  The  great- 
est advantage  is*  found  to  be  on  his  strong«'St  and  horanest  land,  the  portions  that 
liadbeen  badly  diu'ned  being  now  the  bcBt ;  the  texture  of  the  soils  is  changed 
for  the  better,  and  the  land  plonrfhs  much  easier  year  after  year.  He  said  the 
only  thing  amiss  with  him  is  that  he  needs  a  ten-horse  power  engine,  instead  of 
the  eight-horse  machine. 

Mr.  Sowerby's  farm,  in  Lincolnshire,  embraces  050  acres  of  arable  land,  loam 
0^1  clay,  upon  which  })longhing  to  the  depth  of  4  or  5  inches  is  stiff  work  for 
*  pair  of  horses ;  his  fields  20  to  30  acres.  Mr.  S.  expressed  himself  fully 
^^tisfied  with  the  results.  His  plongliing  costs  65.  to  8^.  per  ticre,  the  cultiva- 
^on  somewhat  less  5  but^the  great  advantage  is  that  the  drainage  is  better,  the 
^d  cleaned  of  weeds  and  thistles,  the  soil  pcrnmnently  improved,  and,  conse- 
quently, a  decided  increase  of  crops. 

Mr.  Bring,  of  Lincolnshire,  at  first  used  similar  tackle  to  the  above.  He  has 
forked  several  farms ;  .lands,  part  of  them  strong  alluvial,  part  flinty,  with 
^^e  marsh ;  surface  level  and  uneven,  some  hilly ;  fields  6  to  26  acres.  Later 
P®  'Worked  with  Smith  &  Chandlers  ten-horse  power;  average  day^s  work 
^  small  fields,  6 J  acres ;  in  large  ones,  10  acres.     Mr.  Dring  has  not  parted 
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witli  his  horses^  and  yet  is  satisfied  with  the  advantages  of  steam  cnlture;  as 
it  always  "  brings  him  in  time  with  his  crops,  both  seeding  and  gathering." 

Mr.  W.  J.  EdmundiB^s  place,  in  Gloucestershire,  was  found  to  be  one  of  tlio 
best  examples  of  completeness  and  expedition  in  steam  tillage  met  with  iu  the 
compass  of  the  tour.  He  occupies  about^  1,000  acres  arable  and  200  grassland, 
in  fields  of  10  to  35  acres,  tolerably  level ;  soil,  stone-bmsh,  sandy  loam,  clay, 
and  limestone ;  uses  Fowler's  14-horse  power  and  anchorage,  long  and  short 
rope  tackle,  four-fuiTow  plough  and  six-tine  cultivator,  with  set  of  drags,  &c.; 
whole  cost,  short  of  ^1,000.  Mr.  Edmunds  says  the  average  cost  of  the  tilled 
lands  is  about  4^.  per  acre  for  ploughing  and  2s,  for  the  cultivating  and  drag- 
ging. He  finds  the  advantages  to  be  improved  drainage,  cheaper  tillage,  sen- 
Bonable  performance  of  the  operations,  with  more  surface  tilled  and  increased 
yields  ]  his  greatest  benefits  being  obtained  on  stiff  soil  and  with  wheat  and 
oats,  as  well  as  roots ;  the  crops  all  being  more  equable,  from  the  more  even 
preparation  of  the  ground  and  the  more  uniform  seeding.  He  gets  out  of  hid 
engine  the  following  large  amount  of  work  :.  on  heavy,  stiff  lands  it  ploughs  or 
.digs  8  acres  a  day;  on  Sghter,  10  acres  (one  acre  per  hour)  a  day.  This  is 
the  average  daily  work,  though  the  machine  often  ploughs  GO  acres  a  week )  the 
total  cost,  including  interest,  is  8^.  lOd.  per  acre ;  of  cultivation  the  engine  doa 
18  acres,  though  varying  from  15  to  25  acres  per  day,  at  a  cost  of  3^.  Sd.  to 
4tf.  Qd.  per  acre.  Finding  plenty  of  work  on  his  1,000  acres  for  this  machine, 
Mr.  E.  expressed  the  purpose  of  procuring  another  tackle  to  start  steam  cultiva- 
tion on  another  farm,  the  first  not  being  sufficient 'for  two  large  farms. 

Mr.  John  Walter,  of  Berkshire,  employs  steam,  tillage  on  his  **  Bearwood^ 
farm,  of  400  acres  arable  land,  and  300  pasture.  The  land  is  tolerably  level, 
in  fields  of  20  to  100  acres,  being  chiefly  a  reclaimed  heath,  of  various  soils, 
light  and  gravelly,  and  loam,  with  clay  sub-soil.  His  com*se  of  husbandry 
embraces  about  one-fifth  roots,  balance  grains.  The  chief  benefits  he  finds  from 
steam  cultivation  are :  more  thorough  tillage,  increased  crops  of  turnips  on  stab- 
ble,  tares,  &:c.,  which  have  increased  his  other  crops.  His  tackle  consisted  of 
Clayton  &  Shuttleworth's  ten-horse  portable  engine,  with  Howard's  three-furrow 
plough,  windlass,  five-tined  cultivator,  and  set  of  harrows,  with  ropes,  &c.,  all 
costing  <£716 :  and  the  results  of  its  performance  have  been  entirely  satisfac- 
tory, in  view  both  of  diminished  expenses  and  augmented  produce. 

The  Duke  of  Marlborough,  Oxfordshire,  has  employed  steam  cultivation  since 
1861  on  loam  land,  with  sub-soil  of  rubble  rock ;  a  fann  of  about  760  arable 
acres,  and  1,600  in  grass  and  pasture,  tolerably  level,  with  fields  of  30  to  40 
acres.  His  apparatus  consists  of  Howard's  three-furrow  plough,  five-tined  col- 
tivator,  windlass,  ropes,  &c.,  dra\^  by  a  ten-horse  portable  engine,  which  breab 
^up  an  average  of  9  to  10  acres  a  day,  at  a  cost  of  4^.  3d.  to  5s,  per  acre,  pro- 
ducing improved  texture  of  soil  and  increased  yield.  Experience  of  five  years 
on  some  5,000  acres,  wherein  this  machine  has  done  over  1,000  acres  a  vcar,has 
convinced  the  Duke  and  his  agent,  Mr.  Napier,  of  the  great  utility  and  profit  of 
steam  cultivation. 

Such  are  the  committee's  opinions  and  experience  in  regaid  to  tho  results  of 
steam  tillage  on  medium  and  light  lands;  and  Mr.  Clarke  further  remarks: 

In  many  light  land  and  other  districts,  now  popularly  supposed  to  he  unadapted  to 
steam  tillage,  we  have  not  the  least  doubt  thai  it  only  requires  that  tho  machinery  bft 
practically  adapted  to  tbcso  particular  kinds  of  land  in  order  that  it  may  be  as  completely 
successful  as  in  other  soils,  and  to  win  its  way  to  success  in  all  directions. 

The  following  is  a  synopsis  of  ilr.  Clarke's  report,  particularly  on  some  of 
the  farms  denominated  very  heavy  land  farms. 

Mr.  F.  W.  Bignell,  of  Stony  Stratford,  farms  S22  acres ;  the  soil  and  suh- 
soil  are  a  heavy,  tenacious  clay ;  he  has  had  several  years'  trial  with  steam 
tillage,  and  it  has  banished  the  bono  fallow  altogether,  enabling  turnips,  matgoIdSf 
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&c.y  to  be  grown  instead,  and  the  fallow  crops  are  clean  and  prodactive.  With 
an  eight-horse  engine  and  three-tine  cultivator,  four  to  five  acres  are  worked, 
and  seven  in  long  days,  on  fields  of  20  to  30  acres.  Among  the  chief  bene- 
fidal  results  on  this  cold,  stiff-clay  farm  is  a  much  more  enectual  drainage, 
caosed  by  the  deeper  stirring  of  tho  ground,  with  this  stout  steam  ploughing, 
producing  warmer  and  dryer  soil ;  the  old  high  backcd-up  furrows  and  lands  are 
levelled,  and  still  the  water  does  not  stand  anywhere  on  the  surface,  as  formerly, 
under  the  old  horse-ploughing,  even  in  a  wet  time ;  and  altogether  the  advan- 
tage of  steam  culture  has  been  very  considerable. 

Mr.  William  Lavender,  of  Bedford,  has  had  eight  years'  experience  with 
steam,  .under  thorough,  business-like  management.  He  occupies  550  acres  of 
arable  land,  strong  clay  and  loam,  on  clay  sub-soil,  and  always  more  or  less 
wet,  nntil  the  application  of  deep  steam  ploughing ;  and  his  decision  is  that  all 
heavy  lands  should  be  well  "  steamed,"  and  were  he  now  without  a  steam  plough 
and  cultivator  he  certainly  would  buy  one  to-morrow ;  as  to  drainage,  he  says 
this  deep  ploughing  makes  decidedly  the  dryest  ground,  giving  the  Ingest  yield. 

The  fiann  ot  Mr.  James  Bartlett,  of  Northamptonshire,  was  visited  and  exam- 
ined, one  chief  object  being  to  learn  the  practical  working  of  the  Woolston 
implements,  and  a  peculiar  form  of  windlass  made  by  Edward  Hayes,  of  Stony 
Btratford,  the  great  advantage  of  which  was  said  to  be  in  the  fact  that  relays  of  hands 
might  be  worked,  while  the  steam  horse  never  got  weary,  though  never  pulled  up 
for  rest  during  the  24  hours ;  it  appearing  that  Hayes'  method  does  for  the  sta- 
donazY  engme  system  what  two  engines  do  for  the  moving  engine  system,  by 
abolishing  the  risky  practice  of  signalin]^  when  both  cannot  be  seen,  whe^^bv 
the  work  of  ploughing  can  proceed  in  dark  and  foggy  weather,  by  dusky  twi- 
light, or  even  by  moonlight,  with  perfect  safety  to  machinery  and  men.  The 
rate  of  work  on  this  farm  is  5  to  6  acres  a  day  with  a  three-tiner,  and  8 
acres  with  a  five-tiner,  the  soil  being  stiff  clay,  taking  four  horses  to  plough  six 
inches  deep. 

Mr.  J.  G.  Robinson,  of  Bedford,  occupies  400  acres  arable  land  and  200  acres 
pasture,"  part  of  the  surface  is  flat,  some  very  hilly ;  soil,  generally  very  heavy 
clay,  with  subsoil  of  gault  or  drift  chalk-stone ;  fields,  5  to  42  acres.  Mr.  'R/b 
experience  extends  over  a  period  of  seven  years.  At  first  he  worked  a  Smith's 
cultivator  three  years — ^then  seeing  that  his  neighbor  Pike  could  ^*  break  up  his 
land  and  form  a  good  seed  bed  by  going  once  over  it,"  with  Howard's  cultivator, 
while  he,  with  Smith's^  '^  had  to  go  twice  over  his  land,"  he  purchased  Howard's 
implement  An  eight-horse  engine  cost  X255  and  the  apparatus  cost  <£250,  every- 
thing included,  making  a  total  of  ^£505.'  The  average  land  worked,  5  to  7 
acres  a  day,  and  at  a  cost  of  about  5s,  9d,  per  ocre.  He  gets  better  crops,  which 
he  attributes  mainly  to  more  work  being  done  in  dry  weather  and  early  autumn* 
Mr.  B.  is  in  favor  of  deep  ploughing  and  thorough  drainage,  which  maikes  dryer, 
wanner  land ,-  and  he  says  clay  land  should  never  be  worked  at  all  except  when 
it  is  dry ;  for  if  moved  when  dry  the  air  works  deeper  into  and  through  it,  making 
it  more  mellow,  and  promoting  better  growth. 

In  reading  over  the  many  reports,  &c.,  from  the  scores  of  forms  where  steam 
trials  have  been  carefully  made,  I  find  that  the  uniform  testimony  is  to  the  same 
point,  that  deeper  ploughing  modifies  the  efiect  of  drought,  secures  better  drainage, 
affords  longer  time  for  T\(orking  greater  breadth  and  thus  insures  larger  yields 
of  all  crops. 

Mr.  Thomas  Revis,  of  Buckinghamshire,  occupies  800  acres  of  arable  land, 
of  loam,  gravel  and  clay,  some  very  heavy  and  stifi^,  on  clay  and  chalk  subsoil ; 
sorfacc,  mostly  level ;  in  fields  of  20  to  60  acres.  He  uses  a  ten-horse  engine, 
with  Howard's  tackle.  His  average  work  is  6  to  8  acres  a  day.  He  says 
the  greatest  advantage  of  this  deep  steam-tillage  is  the  hotter  drainage  and 
improved  texture  of  soil.  He  uses  his  steam  apparatus  more  particularly  after 
harvests,  to  cultivate  100  acres  for  wheat,  and  if  for  no  other  purpose  he  would 
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not  bo  withont  it.    Tbo  woatber  was  so  wet  that  he  could  not  have  pat  in  his 
wheat  but  for  the  expeditious  work  of  the  steamer. 

John  W.  Pell;  of  Thrapsou,  states  that  the  groat  gain  which  he  finds  in  the 
use  of  steam  consists  in  a  better  drainage  of  the  heavy  staple,  b  j  '^  breaking  op 
the  hard-panny  subsoil,"  and  thus  bringing  a  greatly  increased  root  crop;  while, 
also,  the  grain  crops  have  been  increased  to  the  extent  of  6  bushels  to  the  aoro 
above  former  prodaction.  Such  handsome  results  haVing  accrued  it  mattero  very 
little  whether  or  not  steam-tillage  costs  a  few  pounds  more  than  the  old  horse- 
tillage,  \^'hich  it  has  displaced ;  though  it  is  not  certain  at  all  that  the  cost  is 
increased  by  steam  over  horses. 

Owen  Wallis,  of  Northampton,  occupies  a  farm  of  375  acres  arable  land  and 
28  pasture,  with  a  large  grazing  farm  at  some  distance  away ;  and  he  has  had 
five  years'  experience  with  steam  cultivation.  The  largest  portion  of  his  farm  it 
clay  loam,  on  stifi*  clay  subsoil,  containing  flints  and  pebbles;  four  fields  of  stiff 
clay;  surface,  gentle  slopes,  without  steep  hi£s.  In  1861  Mr.  Wallis  bought  a 
Fowler's  fourteen-horse  engine, with  plough,  cultivator,  drag-harrow,  rope8,reel,  &c. 
With  it  from  300  to  400  acres  have  been  grubbed  or  ploughed  each  year;  alto- 
gether about  2,000  in  five  years  ;  the  daily  performance  averaging  6  acres  witii 
the  digger  or  plough,  and  12  acres  with  the  cultivator,  being  done  much  more 
cheaply  and  much  better  than  by  any  horse  power.  At  the  beginning  of  the  fallow- 
break  the  cultivating  was  done  6  to  8  inchljs  deep,  whereas  now  the  digger 
is  put  in  9  to  10  inches  deep.  By  the  use  of  steam  Mr.  W.  gets  five  crope, 
whore  before  he  got  only  four,  the  fields  then  lying  fallow  once  in  five  yean; 
but  now  the  deep  ploughing,  effected  by  steam,  brings  up  now  earth,  whidi, 
mixing,  renews  the  old  soil,  and  obviates  the  necessity  of  fallow ;  and  herein  if 
another  gain,  getting  an  additional  year's  crop,  as  well  as  increased  annual  yield. 

The  operations  of  James  W.  Watts,  in  Northamptonshire,  are  extensive  and 
varied,  and  present  as  fair  a  showing  of  the  e£fects  of  steam  tillage  as  any  pUoe 
examined ;  and  the  results  are  therefore  given  in  fuller  detail  than  in  mostcasM. 
Mr.  Watts  occupies  570  acres  arable  land  and  400  in  grass,  the  soil,  for  the  most 
part,  being  a  strong  poor  clay,  on  a  tenacious  clay  subsoil,  with  occasional 
patches  of  red  land,  of  more  productive  quality ;  the  suriace  is  hilly  with  many 
steep  slopes,  even  preventing  one  end  of  the  headland  being  seen  firom  the  oppo- 
site headland,  thus  rendering  sharp  practice  necessary  with  the  steam-plough  sig- 
nals; fields,  30  to  65  acres.  This  tacl^Ie,  purchased  in  October,  1861,  consists  of 
a  fourteen-horso  Fowler  engine,  anchonige,  ropes,  &;c.,  ^nth  a  four-furrow  plough, 
seven-tine  cultivator,  &c.,  t  ho  whole  costing  ^£945.  The  cultivatoris  used  more  than 
the  turn-over  plough,  the  principal  operation  being  to  break  up  stubble  groonda 
in  autumn  and  cross  them  preparatory  for  green  spring  crops.  On  clean  land  the 
plough,  with  digging  breasts  on,  is  the  best  implement  for  this  autumn  work,  to 
bo  followed  by  the  cultivator  crosswise  in  the  spring.  With  steam  at  80  poondaf 
pressure,  using  10  to  11  cwt.  coal  per  da} .  the  work  done  is  5  to  6  aciOB 
ploughing,  or  8  to  11  acres  cultivating.  Summing  up  all  the  expense, 
including  wear  and  tear,  interest,  &c.,  the  cost  per  acre  is  1$.  against  I6s.  for  the 
same  by  horse  power,  though  the  former  is  better  done  than  the  latter.  The 
permanent  effects  recognized  on  this  farm  are  shown  in  the  better  drainage,  dryer 
soil,  broader  surface  sown,  the  high  farrows  or  ridges  levelled  down,  no  water 
standing  on  the  surface  as  before,  oven  after  the  heaviest  ituns,  the  average  lain- 
fall  being  26  inches ;  increase  of  yield,  and  a  still  greater  g^n  even  than  aug- 
mented crops  per  acre,  is  found  in  the  increase  of  acreage  of  crops  growli — ^notonly 
greater  breadth  of  roots,  but  also  of  grains,  because  little  or  no  mllow  is  allowed, 
deep  and  seasonable  ploughing  doing  away  the  necessity  of  fallows,  the  usual 
four-course  rotation  system  in  this  country  being  now  changed  to  a  five-course 
rotation,  taking  three  straw  crops  together,  instead  of  two  with  a  fallow.  The 
lame  general  advantages  are  realized  in  this  matter  that  are  derived  everywhefe 
by  prompt;  thorough  and  seasonable  operations  in  cultivation. 
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Lord  Sadeley,  of  Cheltenham,  first  worked  a  Howard  set  of  tackle  with  a  ten- 
horse  engine,  in  1864--5 ;  but  this  experience  proving  that  more  power  was  needed 
on  his  heavy,  strong  land,  for  very  deep  ploughing ,  a  twelve-horse  engine  was  pro- 
cared.  His  tackle  now  consists  of  Howard's  strong  traction-engine,  boiler  plxlccd 
transversely  across  the  framing,  canying  two  winding  dnims,  suatch-blocks^ 
anchors,  porters,  &c.,  for  the  roundabout  system,  with  1,600  yards  of  we  rope,  a 
five-tine  cultivator,  a  three-furrow  plough,  and  a  traction  wagon ;  the  total  cost 
being  <£968.  His  fields  average  20  acres ;  the  soil  is  veiy  tenacious,  with  stifi*  blue 
day  sab-soil ;  the  surface  hilly,  with  some  steep  inclines.  Under  these  conditions 
the  steam  plough  turns  over  3  to  4  acres,  to  the  depth  of  10  to  12  inches, 
daily,  and  the  cultivator  does  4  to  5  acres,  including  removals  and  stop 
pages.  This  farm  has  100  acres  arable  land,  and  IGO  acres  pasture )  henco  the 
apparatus  is  let  out  for  hire,  having  worked  on  ten  diflerent  farms  during  the 
jear.  Mr.  Colsey,  the  egent,  says  the  drainage  is  m6re  efiectual ;  root  crops  are 
larger,  and  fed  off  to  a  better  advantage  ]  while  a  considerable  larger  breadth  of 
crops  are  grown,  under  steam  tillage,  than  before. 

M.  C.  Randell,  of  Worcestershire,  has  had  ten  years'  trial  in  the  use  of  steam 
for  cultivation  of  his  lands,  and  his  testimony  is  valuable  and  reliable.  His  farm 
consists  of  430  acres  of  arable  land,  and  220  acres  pasture ;  soil,  for  the  most 
party  stiff  blue  clay,  with  a  little  sandy  land;  the  surface  uneven,  with  some 
steep  places,  and  fields  about  22  acres  in  size.  He  says  the  greatest  advantage 
of  steam  culture  consists  in  being  able  to  take  advantage  of  favorable  weather 
for  the  work,  and  the  more  effectual  drainage  secured  by  tlio  deep  ploughing, 
Smith's  grubber  tearing  up  the  clay  even  deeper  than  the  tool  is  set.  In  one  fielu, 
a  little  dishing,  the  water  used  to  stand  for  24  hours  after  a  rain,  but  such  has 
not  been  the  case  since  the  engine  broke  up  the  subsoil  below  the  old  staple. 
Mr.  Bandell  thus  sums  up  his  views  with  regard  to  the  three  different  implements 
which  be  has  used : 

Without  Fowler's  three-funow  plouffh  I  skould  Dot  bave  moved  an  aero  an  autumn,  but  with 
it  we  got  orer  some  87  acres,  and  at  less  cost  than  it  was  done  in  years  before.  So  I  come 
to  the  conclusion  there  is  good  in  all  these  implements.  Smith's  for  real  hard  work,  How- 
ard's for  crossing,  and  Fowler's  for  doing  that  which  neither  of  the  olhers  can  do  as  well.  X 
have  all  three,  and  have  tried  them. 

After  going  through  the  detailed  results,  discovered  in  examining  the  above, 
and  many  other  farms  named  in  his  report,  Mr.  Clarke  says,  in  conclusion : 

That  wet  as  the  weather  has  been  for  a  long  time,  we  found  clay  fields  lying  in  splendid 
tilth  for  Wheat  seeding,  with  a  broken-up  staple  soil  nearly  a  foot  do^p,  which  is  about  twice 
the  depth  tbat  it  was  worked  under  the  former  regime  of  the  four-horse  team  ploughing ;  while 
more  or  less  economy  of  tillage  and  increase  of  produce  marks  almost  every  instance  noticed, 
the  failures  or  doubtful  rcsnlls  being  easily  explainable,  so  that  the  committee  have  arrived 
at  this  clear  conviction  and  conclusion:  Steam  cultivation,  in  the  main,  answers  the  full 
expectation ;  and  in  cases  where  anybody  has  tried  and  given  it  up,  we  are  sure,  from  the 
uniform  success  of  so  many  men  in  uiffereut  parts  oi  the  country,  with  every  variety  of  soil 
and  gituation,  tbat  there  must  bo  an  explanation  of  the  facts-— either  the  fault  of  the  manager 
or  defect  of  the  particular  machinery,  not  at  all  affecting  the  credit,  or  chargeable  to  Uie 
fault,  of  steam  tillage.  One  fact  is  patent  to  all,  that  whiJo  some  will  follow  the  example  of 
tho  successful  steam-plowman,  others  will  be  warned  off  by  the  few  who  fail  in  its  adop- 
tion, the  brave  imitating  the  succesf^,  but  the  timid  the  failures. 

MR.   COLEKAI^'S  REFOBT. 

The  third  inspection  dommittee,  Mr.  John  Colemsui  chairman,  was  deputed  to 
report  the  results  of  steam  cultivation  in  the  counties  of  York,  Durham,  Cumber- 
land,'Westmoreland,  Lancaster,  Salop,  Nottingham,  Stafford,  and  Leicester. 

The  character  of  the  farms,  the  manner  of  tillage,  and  implements  used, 
and  the  results  produced,  a^  examined  by  this  committee,  were  found  to  be 
substantially  the  same — ^varied  in  minor  particulars  by  circumstances  of  location, 
capital,  or  intelh'gence  of  the  operators — ^as  tliose  reported  upon  by  Mr.  Reed  and 
Mr.  Clarke,  and  the  information  obtained,  with  oonolnsions  arrived  at,  by  Mr. 
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GolemaD;  arc  essentially  similar  to  those  reported  by  the  former  named  gentle 
men,  the  uniform  testimony  being  equally  favorable  for  the  employment  of  pteam 
power  in  cultivation ;  all  showing  clearly  to  the  reasonable  mind  that,  under 
jndicious,  thorough  management,  great  advantages  are  derived  from  the  use  of 
steam  culture,  >n  all  localities  and  upon  all  varieties  of  farming  lands.  In  con- 
cluding his  report  Mr.  Coleman  says : 

In  cndeavoriDg  to  arrive  at  conclusions,  we  avoid  instituting  c4)QiparisoD8  as  to  the  mfrits 
of  the  different  inventions.  On  this  point  readers  will  judge  for  themselves,  but  we  will 
point  out  some  of  the  conditions  deemed  most  suitable  for  each.  Where  the  farms  are  small, 
less  than  300  acres  arable,  the  lands  hilly  and  fields  irregular,  wc  believe  the  roundabout  system 
most  practical  and  economical,  whether  the  soil  be  light  or  heavy.  In  cases  where  tbe'fields 
are  large,  level,  and  stiff,  and  the  area  greater,  the  direct  traction  offers  advantages,  in  its  greater 
available  power  for  deeper  work.  On  large  areas  of  light  land  large  results  would  be  aeriTod 
from  the  double  engines.  Our  general  conclusion  is  that  success  depends  more  upon  manage- 
ment than  upon  the  peculiar  character  of  any  particular  apparatus ;  good  management  com- 
manding success  oven  under  adverse  conditions.while  no  ad  vantage5us  circumstances  can  com- 
gensate  for  want  of  intelligent  supervision.  There  must  be  patience  and  determination  not  to 
e  overcome  by  difficulties  which  novelty  and  ignorance  usually  give  rise  to  in  new  enterprises 
Granting  then  that  the  machinery  is  in  good  hands,  and  the  conditions  favorable  generally, 
the  result  will  be  success — varying,  of  course,  with  the  peculiar  conditions  of  each  case. 
This  being  so,  wo  naturally  inquire  how  it  is  that  steam  cultuic  has  made  the  comparatiTeij 
little  progress  it  has.  Want  of  proper  information  is  one  cause,  deficiency  of  capital  is 
another,  and  a  too  natural  distrust  or  want  of  confidence  in  great  improvements  and  oevr 
things  still  another.  Another  point  to  be  considered  ia  the  area  upon  which  steam  can  be  prof- 
itably employed.  We  have  met  some  instances  where  profit  and  good  results  were  obtained 
on  a  farm  as  small  as  138  acres;  but  circumstances  were  very  favorable,  and  the  case  too 
exceptional  to  aliow  of  a  safe  or  general  conclusion  to  be  drawn  tirom  it,  bat  we  believe  that 
a  farm  of  250  arable  acres  about  the  minimum  quantity  on  which  profitably  to  introduce 
Steam  tillage  instruments. 

LATER   TESTS  OF  STEAM  CULTURE. 

Results  of  practice  iir  steam  cultivation  mi^ht  be  multiplied.  Among. other 
saccessful  operators,  a  Mr.  Smith,  of  Woolston,  England,  thus  gives  his  ezperienoe 
with  steam  culture,  and  compares  the  cost  of  steam  and  horse  power,  in  his  own 
practice,  as  fallows : 

No.  ],  wheat,  1  smashing,  cost  fis. ;  2  scufflings,  4s.,  per  acre 0  10  0 

No.  2,  beans,  1*  smashing,  cost  IO5.  6d,  per  acre ^ 0  10  6 

No.  3,  beans,  1*  smashing,  cost  IO5.  6d.  per  acre 0  10  6 

No.  4,  wheat,  1  smoshif  g,  cost  65. ;  2  scu^ings,  45.,  per  acre 0  10  0 

Total  for  four  years 2     1  0 

Now  calculate  them  under  horse  work : 

No.  I,  wheat,  J  ploughing,  cost  145.  per  aci'e 1....  0  14  0 

No.  2,  fallow,  3  ploughings,  cost  385. ;  2  scufillngs,  45.,  per  acre ^..  2  2  0 

No.  3,  beans,  1  ploughing,  cost  145.  per  acre 0  14  0 

No.  4,  wheat  after  fallow --.« 0  0  0 

Total  for  four  years 3    10  0 

The  operations  by  steam  power,  at  a  cost  of  £2  Is.  per  acre  for  four  years,  will  work  the 
land  from  10  to  12  inches  deep,  and  keep  it  clean  forever.  Tho  operations  by  horse  power 
at  a  cost  of  £3  lOs.  per 'acre  for  four  years  will  work  the  land  5  inches  deep,  but  they  will 
not  keep  it  clean.  As  to  my  produce  under  steam  culture,  the  total  produce  of  four  years 
under  horse  culture  was  85  bushels  of  wheat  and  beans,  or  of  other  com  of  equivalent  wdgbt, 
per  acni.  The  total  produce  of  four  yeats  under  steam  cultivation  is  140  bushels  ef  wheat 
and  beans  per  acre.  Therefore  tho  total  increased  produce  is  55  bushels  in  four  years,  or  an 
average. of  near«y  14  bushels  per  acre  per  year.  I  shall  use  some  artificial  manure  to  keep 
up  this  prod  action.  A  fold  was  used  under  horse  culture.  This  shows  that  ateam  power  can 
beat  horse  power  in  depth,  cost,  and  produce. 

*  Meani  a  ridge  ploughing  and  anbioiUng  at  one  operation. 
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At  a  reoent  meeting  of  the  Royal  Agricultural  Society  of  England,  at 
Leiceeter,  trials  of  steam  cultivating  machinery  were  LolJ  in  two  classes— one 
for  ligbt  land  cultivation,  and  the  other  embracing  machines  for  general  pur- 
poses ;  the  former  being  allowed  six  rounds  each  at  5  inches'  depth,  finishing 
the  work  at  G  inches ;  the  latter  making  three  rounds  to  open  tho  work,  four 
rounds  at  G^  inches,  four  at  7  inches,  and  finishing  at  9  inches.  It  is  unneces- 
sary to  enumerate  the  entries,  or  to  describe  tho  work ;  but  tho  following  tab- 
ilation  of  i*esnlts  will  be  useful  as  data  for  examination  of  the  capabilities  of 
steam  implements.  The  field  was  one  with  a  very  hard  soil,  covered  with  a  grovN'th 
>f  withered  grassy  reeds : 
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The  following  figures,  by  Mr.  Clare  Scwall  Read,  a  member  of  tho  British 
Parliament,  favorably  known  as  an  English  fanner,  furnish  additional  data  apon 
tho  comparative  cost  of  steam  cultivation  under  difterent  circumstances  : 

18    acres  coltivated,  at  65.  per  acre,  7  inches  deep 5  8  0 

20    acres  cultivated,  at  7s.  per  acre,  8  inches  deep 7  0  0 

i3    acres  cultivated,  at  8s.  per  acre,  9  inches  deep ^ fi  4  0 

SO    acres  ploughed^  at  7s.  8a.  per  acre,  8  inches  deep 19  3  4 

9^  acres  ploughed,  at  12s.  per  acre,  12  inches  deep »  14  0 

9 j  acres  due:,  at  9s.  per  acre,  9  inches  deep 4  5  G 

20}  acres  dug,  at  12s.  per  acre,  12  inches  deep 12  3  0 

6^  acres  dug,  at  10s.  per  acre,  10^  inches  deep I.  3  5  0 

14r>|  02    2  10 


These  operations  in  cultivation  were  performed  at  about  an  average  of  10  acres 
per  day,  and  at  little  more  than  an  average  expense  per  acre  of  85.,  or  S2. 

Tho  Farmers'  Magazine  for  January,  1868,  contains  a  somewhat  lengthy 
report  of  a  discussion  had  at  a  meeting  of  the  "  Central  Farmers'  Club"  of  Eng- 
land; subject,  "Tho  present  aspect  of  steam  cultivation."  The  chairman,' m 
opening  the  meeting,  observed  that  this  was  one  of  the  most  impoitant  subjects 
that  engage  the  attention  of  agriculturists  of  tho  present  age ;  and  that  three 
distinct  reports  upon  it  had  been  issued  the  past  season  by  the  Royal  Agiicultural 
Society,  and  no  man  had  taken  a  deeper  interest,  or  possessed  more  extended 
knowledge,  or  took  broader  views  on  that  subject,  than  Mr.  J.  Algernon  Clarke^ 
who  had  made  one  of  the  reports,  and  whom  he  would  now  introduce  to  the 
club. 

18 
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Mr.  Clarke  arose,  and  in  giving  some  account  of  the  travels  and  inspectaoDfi 
of  the  committee,  remarked  that — 

In  speakinp  for  tbe  committee  I  may  say  that,  in  the  course  of  several  long:  rounds,  extend- 
mg  from  the  fens  below  Petersburg  to  tfiQ  apple  country  near  Worcester,  and  from  the  chalk- 
downs  near  Wiltshire  up  to  the  potato  country  by  the  Frith  of  Forth,  we  met  with  plentj 
of  hard  work  and  amusing  incidents. 

Numerous  opiuions  have  been  given  on  various  points  involved  in  the  adoption  of  steam 
cultivation,  and  the  main  value  of  the  reports  consists  in  the  multiplicity  of  examples,  bj 
means  of  which  any  person  may  see  for  himself  what  are  the  advantages  of  the  seyeral 
systems  noticed,  upon  a  farm  similar  to  his  own.  The  question  is  far  too  big  and  complicated 
to  be  settled  oH-hand,  in  a  few  hard-and-fast  deductions ;  but  I  mbintain  that,  taking  the 
caees  throughout  the  reports,  you  cannot  draw  any  other  conclusion  than  that  the  steam 
plough  and  steam  cultivator  are  quite  successful  enough  to  Warrant  any  man  in  adopting 
what  he  reads  and  sees  is  being  done  by  other  people.  How  many  of  the  l:^  farms  and 
implements  examined  and  described  by  the  committees  in  their  renorts  are  evident  failaresl 
Are  not  nearly  all  the  cases  more  or  less  successful  ?  If  you  Iook  through  the  document 
carefully  you  will  find  it  bearing  out  mv  statements  that  only  a  very  small  percentage  of  the 
cases  exhibit  anything  like  failure,  and  that  in  nearly  every  instance  the  tanner  is  satisfied 
with  the  apparatus  used,  and  that  steam  culture  is  beneficial  to  him. 

Mr.  Green,  of  Bm-y  St.  Edmunds,  said  that  steam  cultivation  was  a  subject 
in  which  he  took  a  deep  interest.  He  had  tried  it,  and  believed  it  only  needed 
to  be  practiced  to  be  appreciated.  He  farmed  about  400  acres  of  what  was 
called  light  land,  and  was  able  to  carry  on  his  steam  cultivation  as  easily  as  be 
had  managed  a  pair  of  horses.  He  was  prepared  to  state  to  the  club  the  eost 
of  this  cmtivation.  He  had  an  ehffine  of  full  twelve-horse  power,  with  double 
cylinder,  costing  o£^200  ;  other  machinery  and  implements,  «£538;  total,  <£738| 
with  which  he  cultivated,  generally,*  from  10  to  16  acres  per  day,  at  an  average 
cost  of  is.  lid.  per  acre ;  ho,  therefore,  knew  that  steam  cultivation  was  Wb 
practicable  and  profitable. 

The  discussion  was  continued  for  hours  by  a  score  ot  more  of  eeurfiiest,  intelli- 
gent and  experienced  gentlemen,  with  much  interest  and  animation ;  the  whole 
eliciting  facts  similar  to  those  (quoted,  knd  confirming  the  facts  as  to  the  practioa- 
bility  of  steam  fanning. 

In  the  Febniary  number  of  the  same  magazine  appeairs  an  account  of  an 
interesting  discussion  that  was  had  upon  this  subject  at  a  meeting  of  the  Batley 
and  South  Hants  Club,  in  which  facts  and  results  were  stated  which  entirely 
corroborate  the  statements  in  regard  to  the  advantages  of  eteam  culture  pre* 
eented  in  the  preceding  reports. 

Such  is  a  fair  and  faithful  history  of  the  introduction  and  results  of  steam 
nltivation  in  different  portions  of  England. 

STEAM  TILLAGE  IK  FRAKCE. 

In  the  summer  of  1864,  IMonsieur  F.  Geuyrand  wTote  to  Messrs.  Howard  rola 
tive  to  the  perfonnance  of  their  steam  cultivating  Jtnplcments,  as  follows: 

It  gives  me  pleasure  to  aftsure  you  thai  I  am  perfectly  satisfied  with  the  steam  cultivatiof 
apparatus  you  seut  me  last  year.  By  meaos  ot*  it  I  have  been  able  to  break  up,  19  inches 
deep,  laud  ou  a  Rubsoil  almost  as  hard  as  a  rock :  the  deep  tines  made  for  this  work  stand 
the  severe  tet^t  well  and  make  complete  work.  The  cost  of  thus  breaking  np  tbe  land  by 
steam  power  has  been  about  £4  ids.  per  acre;  while  before,  the  same  (not  possible  to  be 
done  by  horseh)  cost  in  manual  labor  at  least  £;24  per  acre.  I  look  for  results  still  more 
advantageous. 

The  following  facts  are  gathered  from  the  Farmers'  (England)  Magazine, 
for  November,  1867,  IVorn  a  report  on  experiment  with  steam  power  for  cultiva- 
tion, made  at  Petit  Bourg,  near  Paris,  in  the  autumn  of  that  year.  After  detailing 
many  ditlicalties  and  the  opposition  with  which  M.  Locouteur  had  to  contend, 
the  report  goes  on  to  say : 

From  the  commeucement  of  his  efforts,  he  had  succeeded  in  obtaining  the  Messrs.  How- 
ard's prouiirtc  to  support  him  with  a  trial.  It  was  announced  that  they  would  work  the 
various  conibinAtious  of  their  system,  and  the  same  contrivance  exhibited  hy  them  at  Bourg, 
known  as  the  '*  twin  system,"  which  consists  of  two  engines  and  implements  workbog  at  tM 
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samd  time,  therebj'  donbllDp'  the  amount  of  work  done.  Also,  after  some  .hesitation,  Messrs. 
Fowler  A  Co.  promised  to  be  present  with  their  apparatus  at  Petit  B^mrg*,  in  which  neigh- 
borhood their  bands  and  tackle  had  been  at  work  for  several  days  plouo^bing  the  lands  of 
the  neighbors  at  Hs.  per  acxe,  just  to  keep  them  occupied  until  the  f^reat  trial  days,  and  con- 
sequently had  the  advantage  of  being  practically  all  ready  for  trial  work  at  the  drat  signal 
from  the  jndges,  while  Messrs.  Howard  had  to  send  a  second  set  of  their  tackle  purposely 
from  England  in  order  to  work  the  *'twin  system,"  about  which  so  much  curiosity  existed 
among  the  Oench  agriculturists.  The  day  of  trial  dawned  bright  and  genial ;  the  people, 
by  hundreds,  flocked  to  the  field ;  almost  every  nation  in  Europe  was  represented.  Cut, 
alas !  no  "second  tackle  of  Howard^s  arrived  from  England,  on  account  of  the  stupid  neglect 
to  ship  it;  and  so  the  **  roundabout"  tackle,  as  compared  with  Fowler's  double-engine  work, 
seemed  slowly  and  painfully  to  toil  round  the  piece  marked  out  for  work.  Of  course,  under 
these  circumstances,  anv  fair  comparison  of  the  two  systems  was  out  of  the  question,  and  the 
jndges  suspended  any  oecision  for  the  present.  But  Fowler's  engines  tugged  at  the  various 
implements — the  plough,  the  cultivator,  and  the  harrow— with  satisfactory  and  astounding 
effect,  commanding  the  admiration  of  all.  We  may  say,  never  was  such  a  triumph  acknowl- 
edged for  steam  culture  in  one  day  before;  it  was  a  proud,  hopeful  day  for  French  agricul- 
turists ;  and  M.  Lecouteur,  with  his  friends,  were  greatly  elated  by  their  victory.  Mi  felt 
that  the  19th  and  30th  days  of  September,  1867,  must  rank  among  the  important  dates  in 
Fi'ench  history. 

Since  tbeu  the  French  ffovemraent  has  knighted  the  plough,  as  among  heroes 
of  honor,  with  the  royal  "Medaille  Agricole.^ 

And  here  let  me  pause  a  moment  and  ask,  shall  steam  cultivation  speedily 
become  as  successful  in  the  United  States  as  it  has  in  Europe!  We  have  as 
much  active  and  energetic  enterprise,  we  have  as  favorable  lauds  for  it,  and  we 
have  as  ingenious  mechanics  and  inventors,  who  have  as  nobly  succeeded  in 
other  matters  of  great  improvement  and  progress. 

STEA.M  PLOtJGHING  IN  TKE  TTNITED  STATES. 

With  the  mass  of  incontestable  proofs  before  ns  of  the  profit,  utility,  and  largo 
employment  of  steam  cultivation  in  Europe,  it  is  surprising  that  it  has  not  been 
more  widely  adopted  in  this  country.  Certainly  this  region,  for  several  reasons, 
is  the  most  favorable  for  its  application*  Our  working,  or  dry  seasons,  are  longer, 
we  have  larger  territory  of  arable  lands  and  brpader  surface  of  level  fields,  with 
greater  scarcity  of  manual  labor  and  fewer  working  animals,  hence  are  subjected 
to  higher  prices  for  labor.  Our  people  are  notedly  progressive  in  all  other  mat- 
ters, and  steam  culture  will,  musty  become  successful  here.  It  is  a  necessity, 
and  steam  will  yet  be  applied  generally  in  our  agricultural  operations.  The 
experiments,  with  partial  failures,  of  Fawkes  have  not  lessened  my  confidenoe. 

In  185d  Obed  Uussey,  of  Baltimore,  invented  and  put  into  operation  a  steam 
plough,  which  performed  to  some  extent,  but^not  satisfactorily;  but  sufficiently 
socceeded  to  lead  him  to  believe  that,  with  some  alterations,  it  might  become  a 
practical  success;  he  therefore  made  some  changes,  and  in  October,  1856,  ho 
made  another  trial  with  his  machine  at  the  Indiana  State  fair,  Indianapolis,  for 
which  he  received  the  society's  premium  of  a  silver  cup.  '  It  cut  six  furrows  across 
the  field,  seven  inches  deep,  through  heavy  sod,  doing  the  work  ^eas()uably  well, 
yet  the  machine  proved  to  be  imperfect.  Since  that  time  I  have  heard  nothing 
of  Mr.  Uussey's  undertaking  with  steam,  though  he  has  been  the  inventor  of 
other  useful  fanning  implements. 

Even  earlier  than  this,  Mr.  Bronson  Murray,  of  Illinois,  had  suggested,  and 
confidently  predicted,  that  steam  ploughing  must,  and  soon  would,  become  general 
in  the  in-eat  prairies,  to  follow,  as  a  necessity,  the  im])ortiint  success  of  harvest- 
ing and  mowing  machines,  with  seed  drills,  already  largely  in  use  on  the  farms 
in  that  region ;  and  every  thinking  man  felt  that  some  more  tireless  power  for 
ploughing  than  animal  muscles  was  an  essential  detiideratnm  in  this  almost 
boundless  region  of  arable  land  ;  and  in  this  spirit  the  Illinois  State  Agricultural 
Society,  in  the  winter  of  1858,  offered  a  promiiitn  of  S5,000  to  bo  awarded  to  the 
producer  of  the  best  steam  ploughing  apparatus  that  should  Ik3  exhibited  for 
trial  at  their  next  State  fair,  to  be  held  at  Centralia  in  the  following  September. 
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Under  this  inducement  Mr.  J.  W.  Fawkes,  of  Lancaster,  Penneylvania,  entered 
the  appariituB  of  bis  invention  and  manufacture,  being  a  traction  engine,  drawing 
six  or  more  [tlouglis,  so  attached  on  beams  to  the  rear  of  the  locomotive  that  they 
could  be  at  pleasure  quickly  raised  from  the  ground  by  cbains  running  over  pul- 
leys, aH  by  the  steam  power,  when  not  desiring  to  cut  fiurows  while  moving. 

The  writer  of  this  article  was  on  the  ground  at  the  first  trial,  in  Septeml)er, 
1858,  and  saw  the  first  furrow  turned  by  this  remarkable  machine,  and  never 
will  he  forget  the  pride  and  pleasure  he  experienced,  the  high  hopes  excited, 
and  the  admiration  and  respect  he  felt  for  Fawkes  from  the  performance  of  tiiiti 
machine,  with  the  vt\st  benefits  which  he  confidently  anticipated  would  occ^ir  t<» 
agriculture  generally  by  its  employment,  but  especially  to  the  broad,  limitless 
prairies  then  before  him. 

More  recently,  May  10,  1868,  Mr.  P.  H.  Standish,  of  Martinez,  Cahfornia, 
has  patented  a  new  steam-ploughing  apparatus,  w-hich  is  quite  novel,  and  for 
which  its  friends  claim  much  merit,  though,  of  course,  it  has  not  yet  passed  the 
ordeal  of  extended  practical  test,  and  must  have  time  and  experiment  to  prove 
whether  it  may  be  a  success  or  not.  It  is  propelled  by  an  ordinary  steam  enffine, 
placed  upon  a  form  or  frame- w^ork  stationed  on  wheels  to  carry  and  guide  it, 
while  the  digging  apparatus  is  geared  directly  to  the  engine  by  crank,  drum,  and 
pinions,  so  that  less  power  is  required  to  work  the  machine.  The  peculiar  fea- 
ture of  this  apparatus  consists  in  the  manner  of  cutting  or  breaking  the  ground; 
it  is  not  done  by  shares  turning  furrows,  nor  by  spades  lifting  and  dumping  the 
earth,  but  by  four  knives  or  spits,  set  at  right  angles  vertically  in  a  head-block 
of  cross  bars,  revolving  horizontally  on  a  perpenaicular  shaft,  tearing  and  stir- 
ring the  earth  in  a  transverse  direction  to  the  movement  of  the  machine,  some- 
thing in  the  manner  of  a  revolving  harrow.  Two,  three,  or  more  of  these  imple- 
ments are  worked,  and  follow  the  engine,  according  to  its  power  and  as  may  lie 
desired. 

Certainly  this  mode  of  stirring  and  pulverizing  the  soil  is  much  better  than 
simply  turning  it  over  with  the  j^oughshare ;  th«  plough,  by  the  pressure  or  fno- 
tion  in  running,  has  tbe  effect,  more  or  less,  to  pack  and  harden  the  subsoil  or  bottom 
of  the  furrow,  on  which  account  spading  leaves  the  ground  in  the  best  condition. 
But  it  is  a  question  whether  this  machine  will  work  well  in  sod  or  turf,  or  origi- 
nal breaking  up. 

In  addition  to  the  efforts  and  inventions  of  our  conntrMnen  from  time  to  time 
for  supplying  this  great  want  by  adapting  steam-power  to  the  profitable  and 
pleasant  cultivation  of  our  lands,  several  Europeans  have,  at  different  times, 
introduced  their  tackle  into  this  country,  with  little  success.  I  shall  bo  pnmd 
to  see  our  own  people  succeed  and  take  the  palm,  yet  let  us  have  success,  even 
though  it  may  come  from  across  the  water. 

CONCLUSION. 

1  cannot  too  earnestly  impress  upon  the  minds  of  those  interested — the  farmer 
needing  the  implements  and  the  mechanics  to  invent  and  make  them — tbe  vast 
importance  of  the  subject  of  steam  cultivation.  In  no  country'  is  it  so  muoL 
needled  as  in  ouss;  nor  is  any  other  so  largely  and  happily  adapted  to  \ii 
employment.  The  surface  of  our  lands  and  the  texture  of  the  soils  are  decid- 
edly favorable,  particularly  the  broad  prairies,  and  the  older  cultivated  farms 
of  New  York,  Pennsylvania,  and  New  Jersey ;  the  flats  of  the  Genesee,  the 
Mohawk,  the  Connecticut,  and  of  somp  other  rivers,  are  all  waiting  for  tbe 
steam  plough. 

One  of  the  greatest  benefits  to  result  from  the  employment  of  steam  in  tbe 
cultivation  of  our  lands,  and  that  which  constitutes  its  most  charming  feataiBf 
is,  that  in  order  to  realize  its  fullest  and  highest  advaatageSi  lands  and  imple- 
ments, must  be  kept  in  the  very  best  condition,  all  the  opezations  most  bo  ptf- 
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formed  in  the  most  skilful  manner,  and  the  whole  business  of  the  farm  conducted 
svith  systematic  arrangement ;  thus  inciting  habits  of  thought,  care,  and  order, 
Krhich  in  the  end  render  all  business  more  successful,  profitable,  and  attractive. 
System  not  only  promotes  efficiency  and  promptness,  but  it  also  prevents  annoy- 
uices  and  avoids  disappointments.  Thus  mental  elevation  as  well  as  pecuniary 
rain,  and  by  both  increased  happiness,  is  sure  to  be  secured  by  the  introduction 
^f  improved  powers  and  machines  into  our  agricultural  business. 

Perhaps  the  chief  reasons  why  steam  ploughing  has  not  succeeded  in  this 
country,  and  become  generally  employed  and  popular,  as  in  Europe,  are  the 
ivant  of  more  general  information  on  the  subject,  and  the  lack  of  capital  among 
Tanners  for  ready  outlay  for  expensive  implements. 

Wore  agriculturists  more  fully  informed  in  regard  to  the  capacity  of  steam  power 
for  this  purpose,  and  better  acquainted  with  the  results,  where  it  has  been 
thoroughly  used  and  proved,  it  would  be  generally  adopted  in  the  country.  Those 
tiaving  the  needed  capital  would  purchase ;  and  where  individuals  lacked  means 
several  would  club  together  and  purchase ;  or,  as  is  the  case  now,  with  break-up 
teams  and  threshers,  some  one  having  the  capital  would  procure  and  fit  out  a 
complete  steam-ploughing  tackle  for  ploughing,  cultivating,  and  harrowing,  and 
io  the  work  for  a  township  or  neighborhood,  a  practice  frequently  adopted  even 
in  England. 

In  some  portions  of  our  country,  as  on  the  large  prairies,  it  has  been  urged  as 
&  special  hindrance  to  the  introduction  of  steam-power  on  the  farms,  that  there 
is  a  lack  of  .water  and  fuel,  which  are  to  be  obtained  only  at  an  expense  that 
will  not  warrant  their  consumption  by  the  steam  engine ;  but  the  uniform  testi- 
mony of  those  who  have  made  the  trial,  is  that  the  expense,  at  highest  figures, 
of  feeding  the  engine  is  far  less  than  that  of  feeding  animals  enough'  to  do  very 
much  less  work  in  an  inferior  manner.  Besides,  &e  difficulty  referred  to  may 
to  a  great  extent  be  avoided  by  the  use  of  Ericsson's  caloric  or  hot-air  engines, 
which  reqmre  no'  water  and  very  little  fuel,  while  there  is  no  liability  to  explo- 
noiis,  and  much  less  danger  from  fire  than  with  the  ordinary  steam  engines. 

The  principal  and  positive  advantages  derived  from  the  use  of  steam  in  plough- 
ing, aa  shown  by  the  foregoing  pages,  may  in  brief  be  summed  up  as  follows : 

It  will  plough  and  cultivate  deeply,  cheaply,  and  rapidly,  leavmg  a  deeper, 
mellower,  and  warmer  soil. 

Its  rapidity  of  execution  enables  the  farmer  to  cultivate  a  larger  area  at  exactly 
the  time  to  secure  the  best  product. 

It  excites  greater  activity  and  promptitude  among"  farmers  in  other  matters, 
and  leads  to  habits  of  system  and  order  La  all  their  operations. 

It  substitutes  artificial  or  machine-power,  always  attainable  to  any  extent,  for 
animal  power  and  manual  labor,  wluch  are  often  unattainable  to  the  needed 
extent. 

It  secures  uniform  seeding  and  ripening  of  crops,  for  the  same  engine  can  at 
the  time  of  ploughing  also  sow  and  narrow  the  ground  by  having  power  enough 
to  draw  all  the  implements  at  once. 

With  the  stationary  engine  some  spots  and  marshes  can  be  drained  and 
ploughed,  and  rendered  highly  fertile,  which  cannot  possibly  be  done  with 
horses,  for  want  of  power,  and  footing  on  which  to  walk  ]  and  hence,  inaccessible 
lands,  almost  useless,  can  be  reclaimed  and  become  the  most  productive,  as  has 
been  repeatedly  done  in  the  Old  World. 

Thus,  in  this  mode  of  cultivation  we  find  pleasure  united  with  profit,  ease  ^ith 
enhancement,  new  lands  are  added  to  old  fields,  the  dormant  earth  below  is 
brought  to  mix  with  and  revive  the  exhausted  soil  above,  and  all  improved ;  and 
in  all  this  process  the  mind,  as  well  as  the  purse,  is  filled  and  benefited. 

Finally,'deep  ploughing  or  spading  of  land,  by  which  a  waim^  dry,  mellow 
soil  is  prodaoed,  is  the  true  acme,  the  real  charm  and  test  of  good  laiming ;  and 
b  not  seocmd  even  to  a  wise  adaptation  of  seeds  to  soils.     A  tree  or  plant  can  uo 
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more  live  and  tlirivo  with  its  feet  in  the  wet  and  cpld  than  a  man  csm.  Deep 
ploughing  and  thorough  drainage  allow  the  air  more  completely  to  permeate  all 
parts  of  the  Boil,  which  aids  greatly  in  warming  and  pulverizing  the  ground,  and 
stimulates  a  healthy  growth  of  the  plant,  both  in  its  early  geiTnination,  and  in 
its  successive  progicss  and  fmitage.  The  beautiful  and  healthful  operation  of 
proilucing  a  kindly,  fertile  soil,  as  all  intelligent  testimony  assures  us,  can  in  no 
other  way  be  §^o  surel}'  and  economically  accomplished  as  by  the  employment  of 
steam  cultivation. 


STEAM  PLOUGHING  IN  LOUISIANA. 


Bv  H.  E.  Lawrence,  Louisiaka. 


From  time  immemorial,  or  at  least  from  the  period  when  Elisha  of  old  wii 
summoned  from  behind  Lis  primitive  plough^  and  his  team  of  12  yoke  of  oxen, 
to  assume  the  functions  of  prophet  and  teacher  for  the  Hebrew  people,  until 
within  tbe  last  few  y^ars,  no  practical  efforts  have  been  successfully  made  to 
sypersede  the  old  ox  and  horse  system  of  cultivation  by  steam  ploughing  machinerj. 
When  we  consider  that  but  a  few  years  have  elapsed  since  steam  cultivation  wu 
only  an  idea;  that  the  inventors  had  no  previous  models  or  similar  appliances 
to  work  from,  but  had  first  to  discover  the  priaciples  and  then  apply  them  in  all 
their  details  to  the  invention  of  proper  machinery,  the  present  developed  oonditioi 
of  the  steam  plough  is  truly  wonderful. 

How  well  the  English  manufacturers  and  inventors  have  succeeded  in  intro- 
ducing and  perfecting  the  steam  plough,  their  statistics  show.  In  1860  then 
were  over  500  sets  of  steam  ploughing  machinery  working  for  the  farmors,  bat 
how  many  are  at  present  in  use  I  have  no  positive  means  of  knowing,  and  can 
only  say  that  the  manufacturers'  No.  of  sets  of  steam  ploughing  machineiy 
imported  into  Louisiana  in  December,  1867,  and  now  working  on  Magnolia 
plantation,  is  918,  showing  that  nearly  1,000  sets  of  steam  plowing  machinee 
nave  been  manufactured  by  the  house  of  John  Fowler  &  Go.  alone. 

The  English  farmers  have  outstripped  our  people  in  the  successful  nse  of  the 
steam  plough  for  breaking  up  and  cultivating  their  farm  lands.  The  rough 
stony  counties  of  many  of  the  chalk  and  stiff  day  lands,  where  the  tindulations 
are  from  30  to  50  feet,  are  now  cultivated  by  the  steam  plough.  The  ohl  Viceroy 
of  Eg}^t,  a  Bedouin  Arab,  a  man  of  great  sagacity  and  enterprise,  imported, 
several  years  since,  over  200  sets  of  the  most  approved  steam  ploughing  machinery, 
with  which  he  breaks  np  and  ploughs  more  than  300,000  acres  yearly  of  the 
lands  upon  the  river  Nile,  and  plants  them  in  cotton,  rice,  and  sugar  cane. 

All  market  gardeners  and  the  best  practical  farmers  and  cultivators  agree  that 
deep  trenching  or  spade  husbandry  produces  a  much  larger  yield  of  crops  of  all 
kinds  than  any  other  known  system,  the  chief  advantage  being  in  a  thorough 
breaking  up,  loosening,  and  perfect  admixture  of  the  soil.  This  most  desirable 
object  can  be  accomplished  much  better  and  more  cheaply  by  the  steam  plough 
than  by  the  spade  or  by  any  other  known  implement.  All  English  farmers 
familiar  with  the  use  of  the  steam  plough  agree  that  the  surface  watet  will  not 
stand  upon  lands  broken  up  by  this  plough.  On  the  sandy  lands  near  Chelten- 
ham, England,  the' market  gardeners,  to  prevent  their  crops  from  suffering  from 
drought,  spade  the  ground  from  20  to  30  inches  deep.  By  tliis  means  the  lands, 
which  would  be  dried  up  in  hot  seasons,  are  not  affected  injmioosly  by  dry  weatlier — 
a  fact  worth  knowing  to  the  market  gardeners  in  New  Jersey  and  elsewhere. 

The  majority  of  the  lands  in  the  United  States,  if  pat  under  steam  ploogb 
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caltiv^oiiy  and  kept  £ree  from  the  treading  and  kneading  of  the  soil-  by  the 
borses'  feet,  would  •nly  require  one  deep  breaking  up  and  ploughing  every  fifth 
pear,  and  would  then  be  left  in  identically  the  same  condition  as  if  dug  up  with 
i  spade. 

Th^re  have  been  but  two  sets  of  first-class  steam  ploughing  machinery  imported 
nto  the  United  States.  One  is  at  work  near  Decatur,  on  the  great  prairies  of 
Qlinois  ]  the  other  is  in  Louisiana,  at  work  on  the  Magnolia  sugar  plantation,  about 
10  miles  below  New  Orleans.  They  are  of  the  same  size,  power,  and  dimensions, 
is  follows:  two  14-hor6e  power,^ double  cylinder  traction  (or  locomotive)  engines, 
each  having  self-moving  and  reversing  gear,  water  tanks,  steerage,  with  road 
wheels  22  inches  wide,  winding  drum,  and  patent,  self-acting  cooling  gear,  spuds, 
tools  and  tool  boxes  complete,  and  ready  for  cultivating  the  soil.  There  are 
also  included  800  yards  of  steel  wire  rope,  one  six-furrow  balance -wheeled  plough, 
one  seven-tine  pulverizer  or  sub-soiler,  balanced  and  on  wheels. 

The  entire  machinery  complete  cost  in  England  <£  1,500.  Each  of  the  loco- 
motives or  traction  engines  weighs  10  tons,  without  coal  or  water.  The  engines 
■re  driven  to  the  roads  or  head  lands,  where  they  stand  on  opposite  sides  of  the 
field,  and  haul  those  great  balance-wheeled  cultivators  or  ploughs  back  and  forth 
at  a  speed  of  over  four  miles  an  hour,  or  faster  than  a  man  can  walk. 

The  engines,  ploughs,  and  the  entire  steam  ploughing  machinery  are  worked 
mad  managed  with  the  greatest  ease  and  facility,  going  over  bridges  and  ditches, 
moving  and  turning  as  easily  and  speedily  as  a  six-horse  team. 

The  old  ^^  plantation  hands "  very  soon  learn  how  to  run  the  machines,  and, 
after  a  few  veeks,  are  tnisted  with  the  entire  management,  being  divided  and 
placed  as  follows:  one  man  to  each  engine,  who  keeps  his  machine  in  order, 
does  his  own  firing,  greasing,  &c. ;  two  go  with  the  steam  plough,  one  to  steer 
and  one  to  aid  in  case  of  stumps  or  obstructions,  and  one  boy,  with  a  cart  and 
team  of  three  mules,  hauls  the  coals  and  water  for  both  engines.  Each  engine 
consumes  seven  barrels  of  coal  for  a  day  of  10  hours.  The  coal  costs  in  Louisi- 
ana, delivered  on  the  land  alongside  of  the  levee,  65  cents  per  barrel. 

llie  nsual  task  in  England  of  a  set  of  first-class  steam  ploughing  machinery 
is  eight  acres  per  day  of  10  hours.  The  sub-soiler  or  pulverizer  will  work  over 
from  12  to  15  acres  per  day,  breaking,  stining,  and  tearing  it  up  from  15  to  18 
inches  deep.  The  cost  of  ploughing  in  Louisiana,  runfling  14  inches  deep  through 
the  toughest  and  most  sticky  soil  ever  seen  by  man,  is  al>out  as  follows,  allowing 
for  a  sinking  fund  and  interest  upon  first  cost,  about  20  per  cent,  per  year  for 
both  items: 

Labor  of  four  men  and  one  boy,  per  day $5  00 

Foiuteen  barrels  of  coal,  at  65  cents  .....  — 9  10 

Use  of  water,  cart,  and  three-mule  team .  - „ 2  50 

Oil,  cotton  waste,  and  gum  packing - 1  40 

Current  expenses  per  day 18  00 

Add  10  per  cent,  per  year  on  the  first  cost,  say  $11,000,  greenbacks,  for 

wear  and  tear  per  day ^ 5  00 

Ten  per  cent,  for  interest  on  cost. .....  ^ 5  00 

28  00 


This  allowance  is  mnch  too  large ;  making  the  cost  for  each  acre  of  land 
broken  np  and  ploughed.  14 .  inches  deep,  $3  50,  not  a  very  high  price  for  such 
ploughing. 

The  census  returns  for  1860  show  the  money  value  of  the  products  of  the 
whole  people  of  Massachusetts  to  be  ^243  per  head  for  each  man,  woman,  and 
diild ;  while  in  the  State  of  South  Carolina,  by  the  same  returns,  the  money 
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value  of  the  labor  of  the  whole  population  in  ^56  per  head.  And  why  and  wbai 
is  the  cause  of  this  astounding  (fifl'er<jnce?  The  answer  is  simply  that  Massacbn 
setts  rans  her  machines  by  the  aid  of  skilled  labor  and  steam  engines;  South  Caro- 
lina runs  her  machines*  by  horse  power  and  unskilled  manual  labor.  What  say 
you,  farmers  and  graiu  raisers,  east  and  west,  will  you  ^ve  a  good  reason  why 
your  grain  and  wheat  crops  fall  short,  year  after  year,  until  your  yield  does  not 
average  one-half  of  former  years  f    Would  not  steam  ploughing  machinery,  that 

'  would  tear  up,  pulverize,  deep-trench,  and  plough  your  lands,  turning  up  a  new 
virgin  soil  in  the  place  of  your  old,  worn-out  fields  and  farmt^,  make  you  feel  as 
though  big  grain  crops  were  again  within  your  grasp  1 

The  first  cost'  of  steam  ploughing  machinery  is  of  very  little  importance,  pro- 
vided the  quantity  of  work  it  is  capable  of  performing  is  in  accordance  with  the 
outlay.  The  most  important  consideration  of  all  is  to  economize  manual  labor, 
which  is  daily  becoming  scarcer  and  more  difficult  to  procure.  The  steam  plough 
of  the  first  class,  as  above  described,  with  proper  management,  will  do  as  much 
work  daily  as  30  horses.  In  prairie  lands,  where  there  are  no  stumps,  stones, 
or  obstructions,  it  will  be  readily  perceived  that  a  steam  engine,  propelling  four 
or  six  ploughs,  eight  or  ten  inches  deep,  at  a  rate  of  four  miles  per  hour,  can 
easily  break  up  15  or  20  acres  daily,  or  in  10  working  hours. 

In  England  very  many  of  the-  steam  ploughing  machines  are  owned  and 
worked  by  stock  companies ;  and  they  travel  over  the  rough  and  hilly  agricultural 

*  counties  in  England,  and  plough  and  break  up  the  farm  lands  for  the  fanner  for 
hire,  charging  from  5s,  to  155.  per  acre  for  the  work,  on  precisely  the  same 
principle  as  the  great  threshing-machines  in  the  west  travel  from  farm  to  fami 
and  from  county  to  county,  through  the  working  season.  The  first-class  steam 
plough  will  average,  one  year  with  another^  1,500  acres  of  land  per  season. 


CLIMATE  OF  THE  PACIFIC  COAST. 


By  Prof.  E.  C.  Merrick,  Washington,  D.  C. 


From  the  analogies  of  continental  position,  the  climates  of  our  Pacific  coast 
are,  in  fundamental  character,  closely  assimilated  to  those  of  the  western  coast 
of  the  eastern  continent.  Among  the  more  striking  points  of  resemblance  m&y 
be  noted  the  abrupt  northern  deflection  of  the  isothermal  curves.  A  single 
example  from  Blod^ett's  charts  will  sufficiently  illustrate  this  point. 

The  annual  isotherm  of  50^  Fahrenheit  passing  through  London,  England, 
latitude  51°  30^  north,  is' depressed  southward  more  than  10°  in  crossing  the 
Atlantic,  striking  the  American  coast  near  New  York  city,  latitude  40°  42'  north. 
The  northern  deflection  of  this  isotherm  on  the  European  coast  is  obviously  the 
result  of  the  system  of  warm-water  currents  springing  from  the  Gulf  Stream. 
These  currents  bear  the  heated  waters  of  the  tropical  seas  diagonally  across  the 
Atlantic,  ameliorating  the  rugged  northern  coast  climates  of  Europe,  and  placing 
them  upon  a  par  with  opposite  American  coast  climates^  at  least  10  degi'ees 
further  south. 

The  same  isotherm  of  50°  Fahrenheit  passes  nearly  west  across  the  American 
continent  to  longitude  103°  west,  whero  the  elevation  of  the  Rocky  mountain 
plateau  causes  it  to  dip  suddenly  southward  as  far  as  the  latitude  of  Santa  Fe ; 
thence  crossing  the  Rocky  mountains  westwardly  it  trends  northwest,  almost  par- 
allel with  the  Pacific  coast,  to  the  north  end  of  Vancouvei's  island,  latitude  5V 
30'  north,  about  the  same  northing  as  upon  the  European  c5oast.  Mr.  Blodgott's 
later  examination  of  the  meterological  observations  made  in  Alaska  by  the  Bus- 
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fiian  government  during  a  series  of  years,  presents  remarkable  confirmations  of 
this  northward  tendency  of  the  isotherms  on  oar  western  coast.  The  annual 
isotherm  of  40**  Fahrenheit,  coasting  northward  through  the  southern  part  of 
Alaska,  curves  westwardly  across  the  peninsula  to  the  northward  of  the  Aleutian 
islands,  and  bends  rapidly  southward  on  approaching  the  Asiatic  coast. 

Maury,  in  his  "Physical  Geography  of  the 'Sea,"  indicated  the  cause  of  this 
isothermal  elevation  in  a  system  of  warm-water  currents,  similar  to  the  Atlantic 
Gulf  Stream,  and  its  branches.  Only  the  rudimentary  points  of  the  Pacific  sys- 
tem of  currents  were  then  known ;  but  Maury's  theory  has  since  been  amply 
verified  by  later  and  very  careful  observation.  Captain  Kerhallet,  of  the  French 
imperial  navy,  iu  his  "Goneml  Examination  of  the  Pacific  Ocean,"  has  clearly 
traced  the  analogue  of  the  Atlantic  Gulf  Stream  in  the  *' Japan  current"  of  navi- 
gators, called  by  the  Japanese  themselves  "Kuro  Si  wo,"  or  black  stream,  firom 
itfi  dark  color,  in  which,  as  well  as  in  other  remarkable  points,  it  strongly  resem- 
bles its  Atlantic  congener. 

This  Japanese  current,  or  Kuro  Siwo,  results  from  two  currents  of  heated  water 
irom  the  Indian  ocean,  one  passing  through  the  straits  of  Malacca  and  the  China 
sea,  and  the  other  skirting  the  eastern  coast  of  the  Philippine  islands,  at  the 
northern  extremity  of  which  they  unite  opposite  the  Japan  islands  j  this  united 
current  again  divides  its  main  branch,  trending  east-northeast,  strikes  our  Pacific 
coast  about  midway  between  Vancouver's  island  and  Sitka  inland.  The  waters 
of  the  current  near  its  southern  edge,  latitude  21°  20'  north,  lon^tude  163®  20'  west, 
were  found  by  M.  De  Tcssau,'  commander  of  the  French  frigate  Venus,  to  be  4** 
30'  Fahrenheit  hotter  than  those  just  outside  the  current  j  a  difierence  which 
would  have  been  much  greater  if  the  observation  had  been  made  with  water  from 
the  main  axial  line  of  the  current. 

On  the  24th  of  January,  1856,  Lieutenant  Silas  Bent,  United  States  navy,  read 
before  the  American  Geographical  and  Statistical  Society  of  New  York  a  very 
learned  and  able  memoir  upon  the  Kuro  Siwo,  from  which  the  following  passages 
are  taken : 

The  softeninpr  influence  of  the  Kuro  Siwo  is  felt  ou  the  coasts  of  Oreg-on  and  California, 
but  in  a  less  deCTae,  perhaps,  than  that  of  the  Gulf  Stream  on  the  coasts  of  Europe,  owing  to 
tlje  Greater  widtn  of  the  Pacilic;  still  the  winters  are  so  mild  in  Puget  sound,  latitude  48^ 
north,  that  snow  rarely  falls  there,  and  the  inhabitants  are  never  able  to  fill  their  ice  houses  for 
the  summer ;  and  vespels  trading  at  Petropaulovski,  and  the  coast  of  Kamschatka,  when 
becoming  unwieldly  from  the  accumulation  of  ice  on  their  hulls  and  rigging,  run  over  to  a 
higher  latitude  on  the  American  coast,  and  thaw  out  in  the  same  manner  as  vessels  frozen  up 
ou  our  (Atlantic)  coast  retreat  to  the  Gulf  Stream  until  favored  by  an  easterly  wind. 

The  impact  of  the  Kuro  Siwo  upon  our  western  coast  is  more  feeble,  on  account 
of  the  greater  mass  of  intervening  ocean  water,  than  the  impact  of  the  Atlantic 
Gulf  Stream  upon  the  European  coast,  and  consequently  it  is  less  potential  in 
directly  elevating  temperatm*es.  But  any  deficiency  resulting  from  this  cause  is 
amply  compensated  by  the  narrowness  of  Behring's  strait,  through  which  a  much 
smaller  volume  of  floating  ice  and  cold  Arctic  waters  is  discharged  than  those 
immense  masses  of  both  which  sweep  down  into  the  Atlantic,  rapidly  absorbing 
the  heat  brought  up  by  the  Gulf  Stream.  The  projecting  peninsula  of  Alaska, 
with  its  out-lying  islands,  also  deflects  far  to  the  westward  the  reactionary  arctic 
conents,  and  protects  om*  western  climates  from  their  depressing  iuiiuonce.  The 
southeast  winds,  laden  with  moisture  from  the  tropical  atmosphere  of  the  ocean, 
prevail  along  the  coast  during  the  winter  or  rainy  season.  Their  latent  heat,  set 
free  by  precipitation,  combines  with  general  influence  of  the  Kuro  Siwo  in  ele- 
vating the  temperature  and  bending  northward  the  isothermals.  These  facts  are 
sufficient  to  show  why  Puget  sound  is  on  a  par  with  New  York  city,  while  Brit- 
ish Columbia  and  the  southern  part  of  Alaska  are  found  within  the  same  climatic 
parallels  as  northern  New  York  and  New  England. 

There  are,  however,  some  very  remaikable  and  important  minor  variations 
£rom  the  coast  climates  of  Emope,  in  those  of  our  Pacific  coast.    These  are 
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especi^jilly  appreciablo  in  the  sensible  climate,  and  in  ^11  its  practical  relatiaoB. 
First,  there  is  found  along  the  Pacific  coast  an  unexpected  lowering  of  the  nor- 
mal curve  of  temperature  through  successive  hoijrs  of  the  day,  and  through  suc- 
cessive months  of  the  year.  In  other  words,  the  theoretic  temperature,  which 
should  have  resulted  from  known  conditions,  is  modified  and  depressed  by  causes 
hitherto  unsuspected,  but  now  matter  of  both  common  and  scientific  observation. 
Among  the  cases  of  this  hitherto  departure  from  the  theoretic  standard  is  found 
the  peculiar  play  of  the  oceanic  currents.  In  its  passage  through  the  immense 
volume  of  the  Pacific  ocean  the  Kuro  Si  wo  has  parted  with  its  surplus  heat,  and 
has  also  incorporated  some  of  the  cold  waters  of  the  reactionary  arctic  currents ; 
while  it  has  raised  the  general  temperatiue  of  both  air  and  sea  it  has  become  a 
current  of  comparatively  cold  water  itself.  *0n  reaching  our  coast  it  divides 
itself  into  two  branches,  one  of  which  flows  along  the  coasts  of  Oregon  and  Cali« 
for-nia,  sensibly  depressing  the  local  climates  of  the  coast.  This  depressirjg  influ- 
ence is  particularly  appreciablo  in  such  localities  as  San  Trancisco  and  Monterey, 
producing  a  degi*ee  of  cold  in  midsummer  which  is  felt  as  a  harsh,  abrupt  and 
unnatural  displaoenuJut  of  normal  conditions.  Jt  is  reinforced  by  the  cool  north- 
west winds  prevailing  from  Jime  to  November.  The  scope  of  this  reactive  ten- 
dency, however,  is  limited  to  the  local  climates  of  the  coast. 

Another  and  very  important  difference  between  the  climates  of  our  Pa(^ 
cpa^t  and  those  of  Europe  is  found  in  the  comparatively  narrow  range  of  baro- 
meti'ic  and  thermometnc  oscillation.  These  are  but  the  scientific  espree^on  of 
those  conditions  of  majestic  equability  which  first  suggested  the  name  Pacific,  a 
name  the  significance  and  appropriateness  of  which  become  more  striding  as  oar 
knowledge  of  it  increases.  For  this  very  remarkable  exception  from  eztremea 
of  variations  oirr  western  coast  is  indebted  to  the  great  width  of  tire  Pacific 
ocean.  The  hurTicanes  generated  in  that  mighty  cauldron  of  atmospheric  forces 
the  Gulf  Stream,  are  hurled  across  the  narrower  volume  of  the  Atlantic  «ith  a 
force  sufiicient  to  be  severely  felt  upon  the  coast  of  Europe.  Stonus  entirely 
analogous,  and  accompanied  by  electnc  arrd  calorific  changes  eqirally  marked, 
prevail  upon  the  Asiatic  coast,  and  have  been  traced  some  distance  along  the 
Kuro  Siwo;  but  the  mighty  mass  of  the  Pacific  waters  calmly  absorbs  their 
fury,  and  prevents  their  disturbing  force  from  reaching  our  shores.  The  atmos- 
pheric changes  of  the  Pacific  coast  are  consecprently  more  unifonn  and  of  minor 
range.  Comparing  the  averages  of  winter  and  summer  temperature  along  the 
isothermal  line  of  50^  Fahrenheit,  the  variations  on  tire  Atlantic  coast  are  found 
to  be  double  those  on  the  Pacific.  As  a  specimen  of  extreme  variation  a  little 
further  south,  it  may  be  stated  that  the  mean  rangeof  winter  temperature  at  San  Fran- 
cisco from  the  mean  of  July  is  <mly  8^  30^  Fahrenheit,  whereas  the  variation  at 
Washington,  D.  C,  is  44^  3(K  Fahrcnheit,  or  more  than  five  times  as  great. 

This  absence  of  disturbing  meteorological  forces,  as  indicated  by  this  narrow 
range  of  barometric  and  of  thcnnometric  oscillations,  is  sufiicient  to  account  for 
that  freedom  from  explosive  electr-icity  which  enables  the  climate  of  California 
to  meet  so  accurately  the  delicate  requiremer^ts  of  the«ilk  culture.  The  defidencv 
of  electrical  excitement,  and  especial  Ij^  the  absence  of  atmospheric  concussion,  wita 
other  favorable  conditions,  secure  the  practicability  of  four  crops  of  silk-worms 
during  the  growing  season ;  a  fact  the  influence  of  which  upon  the  productive 
industry  of  the  country  is  beyond  all  present  estimate.        ♦ 

A  still  more  prominent  point  of  difierenee  l>etween  our  Pacific  climates  and 
those  of  Europe  is  found  in  the  pmodicity  of  rain.  The  arrangement  of  the 
vear  into  two  seasons,  wet  and  dry,  instead  of  four,  is  found  only  in  the  lower 
latitudes  of  Etirope  and  Africa.  On  the  Pacific  coast  it  is  observable,  north  of 
the  Columbia  river,  as  far  as  the  48th  par-allel.  Nearly  all  the  r-ain  of  Cali- 
fornia falls  between  November  and  June.  According  to  Blodgett's  hyetal 
charts,  the  annual  fall  of  rain  in  that  State  is  about  22  inches,  decreasing  south- 
ward to  the  Colorado  desert,  where  it  amounts  to  almost  nothing.     In  the  northern 
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part  of  the  State,  and  on  tlie  western  slope  of  the  Sierra  Nevada,  the  range  is 
stated  at  3^  inches  per  annum.  The  general  average  is  about  half  that  of  the 
States  east  of  the  Mississippi.  This  average  increases  northward.  At  Hum- 
boldt it  is  about  45  inches,  and  at  Vancouver's  island  about  Go  inches  per 
annnm.  At  Port  Townshend,  on  Puget  sound,  the  distinction  between  the  wet 
and  the  dry  season  is  practically  obliterated,  the  fall  of  rain  being  distributed 
throughout  the  year.  On  Sitka  island  it  becomes  excessive^  the  mean  annual 
deposit  being  89.90  inches. 

This  feature  of  the  Pacific  climate  finds  its  explanation  partly  in  the  peculiar 
chorography  of  the  country.  The  Sierra  Nevada,  exceeding  in  altitude  the 
Rocky  mountains,  stands  like  a  wall  from  6,000  to  8,000  feet  high,  practically 
bisecting  the  lower  and  rain-bearing  strata  of  the  atmosphere.  This  renders 
the  climate  of  the  western  slope  essentially  an  insular  one,  or,  at  least,  modified 
to  a  very  limited  extent  by  continental  influences.  The  periodic  ocean  winds 
practically  control  precipitation.  During  the  winter  or  rainy  seasons  these  are 
fjom  the  southwest,  south,  or  sontheast,  blowing  from  the  saturated  atmosphere 
of  the  intertropical  ocean  ;  they  not  only  assist  in  raising  the  winter  temperature, 
but  also  sup[»ly  the  copious  moisture  precipitated  dming  the  rainy  season. 
During  the  dry  season  the  prevailing  ocean  winds  are  from  the  northwest.  Even 
if  these  should  become  saturated  in  blowing  over  the  colder  waters  of  the  north 
Pacific,  they  could  not  condense  into  rain-clouds  in  passing  over  the  land,  the 
excessive  radiation  of  the  summer  parched  surface  elevating  their  temperature 
above  the  point  net  only  of  precipitation,  but  also  of  c<indensation.  But  this 
absoqjtion  of  surplus  surface  heat  also  lowers  the  suiuuier  temperature  and 
combines  with  other  influences  in  limiting  the  thormometric  range  before  alluded  to. 

These  general  controlling  elements  combining  with  the  unicjue  chorographic 
features  of  the  country,  ffive  rise  to  a  matchless  versatility  of  local  climates. 
These  acting  ujK)n  a  soil  of  exquisite  fertility,  yield,  in  answer  to  intelligent 
agriculture,  a  variety,  luxuriance,  sjid  delicacy  of  production,  esculent,  cereal, 
fibrous,  and  fruital,  unparalleled  on  the  face  of  the  earth.  The  salubrity  of  these 
climates,  with  a  few  local  exceptions,  is  unsurpassed.  Their  freedom  fi*om. 
injurious  variation  was  a  matter  of  common  report  long  before  it  was  verified  by 
scientific  observation.  The  climate  of  California  has  been  described  by  the 
most  trustworthy  observers  as  genial  and  invigorating.  The  most  active  out- 
door labors  may  be  performed  at  all  seasons  of  the  year,  and  at  all  hours  of  the 
day,  even  in  the  most  sultry  valleys.  This  results  from  the  dr\'ness  of  the 
atmosphere,  which  prevents  the  few  hot  days  from  being  at  all  ener\'ating. 
Such  a  thing  as  a  hard  winter,  as  understood  east  of  the  Mississipj)!,  is  unknown 
even  as  far  north  as  Washington  Temtorj'.  All  reports,  both  common  and 
scientific,  seem  to  coincide  in  the  statement  that  the  Pacific  coast  presents  the 
most  desirable  conditions  of  climatic  influences  upon  earth. 
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We  of  the  latter  half  of  the  19th  century  live  in  better  houses  than  om*  fathers 
had;  we  surround  ourselves  with  more  luxuries;  we  work  harder,  those  of  us 
who  do  work,  and  wo  probably  take  more  real  comfi^rt.  W^e  were  bred  to  think 
that  a  farmer's  bam  should  be  bigger  and  better  than  his  house,  and  when  we 
saw  fine  large  bams  and  out-buildings,  well  kept  and  neat  in  their  surroundings, 
we  were  quite  of  a  mind  to  excuse  a  lack  of  taste  and  order  about  the  dwelling. 
For  many  years  th6i*e  have  been  those  who  mourned  over  the  evidence  of  effem- 
inate eaM  and  luxury  which  has  evinced  itself  in  more  commodious  and  con- 
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venicnt  farm-bouseB,  especially  noticeable  in  the  older  and  more  thriving  States. 
This  only  shows  that  farmers  with  tolerable  oiit-buildincfs  provide  the  comforts 
of  modern  civilization  for  their  families  before  they  rebuild  their  bams.  Never 
theless,  we  attribute  mauv  of  the  new  baras  to  the  old  feelinGf  that  the  house  of 
a  good  fanner  must  not  eclipse  his  bani.  However  this  may  Vie,  large  and  excel- 
lent barns  have  greatly  multiplied  of  late,  and  many  of  them  are  planned  and 
built  upon  principles  of  sound  science  and  the  most  rigid  business  economy. 
Such  an  one  is  here. presented  and  explained  by  prospective  elevations  and  dia- 
grams. 

David  Lyman,  of  Middleficld,  Connecticut,  is  a  man  of  enlarged  views.  Born 
and  bred'a  farmer,  ho  lives  upon  the  same  farm  his  ancestors  have  occupied  for 
the  last  four  generations.  Ho  has  given  employment  to  the  water-power  of  an 
adjacent  stream,  and,  as  farmer,  manufacturer  and  merchant,  applies  the  principles 
of  thrift  most  rigidly  to  every  branch  of  his  business.  The  result  is,  if  he  invests 
money  in  any  business  A^enture,  it  is  with  the  expectation  of  its  returning  good 
interest,  simply  in  a  pecuniaiy  point  of  view.  The  bam  of  which  we  write  is  an 
investment  of  this  character,  and,  however  much  convenience  has  been  consulted, 
simple  and  rigid  economy  has  never  been  sacrificed. 

One  is  strack  at  first  sight  with  the  substantial  character  of  the  stmcture,  and 
the  more  thorough  the  scmtiny  the  more  will  this  be  seen.  From  pinnacle  to 
foundation,  nothing  has  been  slighted;  all  the  work  has  been  w^ll  done;  tbe 
timber  is  sound,  the  framing  correct,  braced,  bolted,  and  counter-braced ;  and  the 
pame  thoroughness  is  exhibited  in  every  part. 

GENERAL  PRINCIPLES. 

A  modern  American  barn  upon  a  farm  where  a  general  mixed  husbandry  is 
practiced  ought  to  include  under  one  roof,  or  at  least  in  one  building,  inclu(£ng 
wings,  all  the  accommodations  furnished  by  the  collection  of  buildings  wliidi 
usually  form  so  nondescript  a  group  around  any  old  farm  homestead.  Associa- 
tions may  cluster  around  the  old  hearthstone  which  has  w^armed  half  a  dozen 
successive  generations,  which  might  lead  to  the  maintenance  in  good  repair  of 
the  old  house,  but  no  such  claims  to  consideration  can  save  the  inconvenient  old 
bams  and  sheds.  One  good  building  takes  the  place  of  a  score  of  others  of  all 
ages  and  as  diverse  in  character  as  ingeniously  inconvenient.  This  building  is 
the  common  shelter  for  the  garnered  crops,  lor  stock,  tools,  and  manure.  It 
must  be  arranged  to  save  labor  to  the  last  extent ;  that  is,  to  make  little  labor  and 
time  on  the  part  of  farm  hands  go  as  far  as  possible.  To  this  end  both  the  coarse 
fodder  and  the  grain  should  be  stored  above  and  pass  naturally  and  easily  down- 
ward to  the  stock,  the  former,  if  desirable,  being  chopped,  and  the  latter  ground, 
before  reaching  the  feeding  floor.  The  law  of  giavitaiion  should  again  be 
employed  to  save  labor  in  cleaning  stables  and  collecting  the  manure  in  the 
cellars. 

It  matters  little  how  careful  and  excellent  the  hired  men  may  be ;  ihiily  inspec- 
tion by  the  proprietor  or  some  responsible  person  is  imperative.  This  must  be 
thorough,  and  in  a  well-planned  bam  it  should  be  very  easily  and  (piickly  made. 
The  construction  and  arrangement  of  all  the  interior  should  be  so  simple  and 
adapted  to  its  ends  that  it  wnll  bo  easier  for  the  hands  to  keep  everything  right 
than  otherwise,  and  such  also  that  every  tool  out  of  place,  every  uncleanly  spot, 
or  slighted  piece  of  work,  wall  show  itself  to  the  inspector  and  enter  a  complaint 
against  the  negligent  sei-vant. 

Light  is  exceedingly  important  to  tbe  health  of  animals  and  to  the  convenience 
of  laborers,  as  well  as  to  the  accuracy  of  the  inspection.  Besides,  plenty  of 
windows  will  obviate  tlio  necessity  of  lanterns  ^i  winter  fully  an  hour  a  day, 
morning  and  evening,  thus  avoiding  lio  little  danger  from  fire.  In  bam-boild- 
ing  we  soon  reach  the  limit  of  large,  square,  or  nearly  square,  Btmctiirefy  and  in 
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3Ir.  Lyman's  bam,  if  for  no  other  reason,  tlie  desirableness  of  lii^bt  for  the  breed- 
ing 8t(K*k  wonld  have  led  to  the  throwing  out  (»f  the  wings  for  their  accommoda- 
tion, and  which  may  be  indefinitely  extended  should  the  farm  become  capable 
of  carrying  a  mnch  larger  number  of  animals  than  at  present. 

Ficsh  air  kept  in  a  barn  is  perhapr-  more  important  than  anything  else  for 
the  health  of  stock.  In  res]>ect  to  j»rovision  for  the  most  thorough  ventilation 
uf  all  parts  of  the  structure  this  bam  may  be  regarded  as  a  model.  Flowing 
water  on  the  feeding-floor,  and  in  the  yards,  is  a  convenience  which  can  hardly 
oe  c»verestimated,  ami  in  a  ctdd  climate  especially  its  value  is  very  great.  There 
is  great  danger  of  cows  and  unshod  cattle  hurting  themselves  in  l>eing  driven 
over  icy  paths  to  water,  and  it  is  a  vast  saving  of  labor  to  have  an  unstinted 
abundance  at  command  wherever  it  is  most  needed.  Mr.  Lvman  has  it  brought 
in  pipes  from  an  unfailing  source  and  delivered  on  the  stock  floor  and  in  the  yards. 

DESCRIPTION   OP  THE   BARN. 

To  gain  an  idea  of  the  building  the  reader  will  do  well  to  glance  first  at  the 
ground  plans,  Figs.  4,  5  and  6,  and  then  $i  the  perspective  elevations.  It  \¥»11 
be  ob8er\'ed  that  the  barn  stands  upon  a  side-hill,  which  slopes  to  the  east ;  that 
there  are  three  distinct  floors^  and  that  the  Btructore  consists  of  a  main  building 
and  two  wings,  in  dimensions  as  follows:  Main  building  55  by  80  feet;  the  east 
wing  is  56  feet  long  and  31 J  feet  wide;  the  south  l^ing  is  66  feet  long  and  35 
in  width ;  total  length  from  north  to  south,  136  feet. 

Fig.  1  gives  a  view  of  the  bam  from  the  northwest,  showing  entrances  to 
two  floors.  The  drive-ways  to  the  hay  or  storage  floor  rise  gently  to  reach  the 
required  height,  and  are  walled  by  substantial  masonry.  The  enclosed  spaces 
next  the  building  shown  in  Fig.  1,  and  indicated  by  dotted  lines  in  Fig.  6,  are 
areas  to  afibrd  •  light  ahd  air  to  the  stock  floor.  The  hay  and  grain  lofts  are 
furnished  throughout  w^ith  plumbs,  hay  forks,  and  travellers,  there  being  not  less 
than  six  railways  for  tho  travellers  carrying  the  forks  to  run  to  and  fro  upon 
The  fork  at  work,  Dedrick's  hoisting  machines,  and  the  weights  and  pulleys 
which  are  used  to  pull  back  the  empty  fork,  are  seen  in  the  engraving.  The 
approach  to  the  stock  floor  is  by  a  slight  decline  from  tho  road,  and  the  arrange- 
ment is  such  that  a  vehicle  mav  be  conveniently  diiven  in  at  one  door  and  oat 
at  the  doors  in  either  the  north  or  south  end  of  the  building. 

Fig.  2  is  the  view  from  tho  northeast.  We  see  here  the  east  wing  and  the 
cellar  or  basement  wall,  w^ith  tho  doors  and  windows  communicating  with  the 
bog-pen,  &c.,  as  shown  in  the  ground  plan.  Fig.  4.  The  doors  (D)  are  sus- 
pended upon  rollers  upon  which  they  slide.  Tho  windows  aro  suspended  by 
liingee  from  the  top,  and  swing  open  inside. 

Fig.  3  is  the  view  from  tho  southeast,  showi/ig  the  cattle  yards,  both  wings, 
the  cellar,  &:c.  The  approach  to  the  cattle  door  of  the  east  wing  is  not  as  steep 
as  it  appears  in  the  drawing.  Circular  tanks  of  boiler  iron  are  filled  with  con- 
stantly flowing  water  in  each  yard.  Tho  rail  fence  and  gates  shutting  off  the 
cellar  from  tho  yard  arc  movable;  the  posts  at  either  end  being  "stepped"  into 
Sockets,  like  mortices,  left  in  the  wide  bases  of  tho  brick  piers.  Two  men  in  a 
few  minutes  v/ill  remove  them  all  and  throw  cellar  and  yard  together,  thus  giv- 
ing the  cattle  shelter  in  either  winter  or  summer.  Any  portion  of  the  cellar 
may,  in  the  same  way,  bo  fenced  off"  or  opened  to  the  yard. 

Fig.  4  is  the  ground  plan.  The  heavy  black  lines  indicate  the  stone  wall, 
which,  in  part,  supports  tho  bank  of  earth  on  the  up-hill  side.  At  the  ends, 
where  the  cellar  floor  is  about  on  a  level  with  the  surface,  the  wall  is  laid  2  J  feet 
lower ;  at  other  points  not  so  low.  Under  the  outer  edge  oi^  tho  entire  founda- 
tion drains  are  laid  with  a  grouting  of  stones  and  cement  over  them.  These 
prevent  any  undesirable  effects  of  frost.  The  whole  floor  is  grouted  three  inches 
deep  with  stones,  topped  with  sharp  gravel,  and  covered  with  cement.     The 
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swine  are  permanently  confined  in  the  pens,  in  which  indications  of  feeding 
tronghs  are  seen,  but  are  allowed  the  range  of  the  entire  space  beneath  tbe  wings 

Fig.^. 


whenever  it  is  desirable.  The  only  thing  pecnliar  abont  the  hog-pens  is  tbe 
exceedingly  pimple  arrangements  for  feeding.  Common  wooden  tronghs  are  se* 
upon  wide  movable  platforms;  these  are  too  heavy  for  the  hogs  to  move;  they 
are  easily  kept  clean,  and  if  anything  is  spilt  it  is  not  wasted,  but  falling  npon 
the  platform  is  eaten  up.  The  cellar  is  arranged  so  that  it  may  be  divided  by 
cross-partitions  in  any  way  that  may  be  convenient.  Part  may  be  used  for  cattle 
part  for  tools  or  carts.  A  root  cellar,  18  by  50  feet,  on  this  floor,  affords  storage 
for  about  6,400  bushels  of  roots,  safe  from  fi'ost  and  not  warmer  than  the  adjacent 
earth.  This  cellar  may  bo  subdivided  into  three  or  more  bins.  The  roots  are 
put  in  by  chutes. 

Fig.  5  is  tlio  plan  of  the  stock  or  feeding  floor,  nine  feet  foiu*  inches  high  in  the 
clear  passing  in  i»y  the  western  door,  where  the  horses  and  wagon  are  seen  clltc^ 
ing  in  Fig.  1.  We  have  on  the  right  a  very  large  carriage  room,  shut  off  from 
the  floor  by  an  immense  sliding  door.  On  the  left  is  a  neatly  finished  room 
called  the  hamess  room,  in  which  is  a  stove  for  warmth  in  cold  weather;  immfr 
diately  in  front  are  the  horse-stall,  and  on  all  sides  the  spacious  floors  where  horses 
are  cleaned,  and  where  horses  harnessed  to  vehicles  mny  bo  tied.  There  is  a 
clear  passage  through  the  bam  from  the  north  to  the  south  end,  the  stairs  to  the 
hay  floor  being  lifted  and  fastened  up  out  of  the  way.  The  wings  are  occupied 
by  cattle  stalls ;  those  in  the  south  wing  being  wide  and  calculated  for  fattening 
oxen;  those  in  the  easf  wing  adapted  to  cows  and  young  stock.  In  the  rear  of 
the  cattle  stalls  a 'double  lino  indicates  the  channel  for  collecting  the  liquid 
manure,  and  the  points  marked  c  areopenings  through  which  the  manure  is  dropped 
mto  the  cellars.  The  letters  w  and /show  the  position  of  the  water  trough,  and 
the  trough  for  mixing  the  feed.    The  cattle  have  access  to  the  yard  through 


MODEL  FAKH  BTHLDDCGS. 


dooie,  marked  D,  in  the  eoqth  wing,  and  where  the  cnrved  dotted  line  near 
3d  of  the  east  wing  indicates  the  inclined  piano  by  which  they  pass  to  the 


There  is  an  nrclied  vanit,  well 
e  Ihresliin"  floor  of  the  main  l>u 

a  com  modioli  a  boiler  and  ongi 
iteam  \>\pe9  for  cooking  the  feed 
ig  floor. 

present  liorac-power  is  employed 
g ;  but  the  plan  is  to  employ  steam 
nete  steam  to  be  used  for  ntcanihi 
if  the  engine-room,  contiguona  to 


lighted,  iindcrtho drive-way  and  entranco 
ilding.  I'hJH  is  perfectly  fire-prooF,  and 
c-room,  with  apace  for  consiilerulile  fuel, 
pass  through  holes  in  the  wall  upon  the 

for  threntiing  and  sawing,  hay  and  stalk- 
I  power  eventually  as  the  most  economical, 
g  hay  and  roots,  and  to  this  end  the  lo«v- 
and  below  the  threshing  floor,  is  exactly 


;.  6  is  the  storage  floor.    Here  all  the  hay,  grain,  straw,  and  stalks  a, 
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j'turt'd.     Two  threshing  floors,  IG  feet  wide,  cross  the  building,  being  ciuered 
(;orn  the  west.     On  one  of  these  is  a  hay  scale,  and  th'jre  is  abundant  room  upon 

Fig.  6. 
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the  other  for  a  liorse  power  and  hay  cutter,  by  which  most  of  the  coarso  fodder 
is 'chopped  up  befor^  being  delivered  at  the  feed  trough  on  the  floor  below. 
Each  grain  and  meal  bin  communicates  by  a  chute  with  the  .feeding  floor,  where 
its  contents  may  be  drawn  off.  The  greater  part  of  this  floor  is  occupied  by  the 
immense  hay  mows  through  which  pass  the  four  great  ventilators  commg  from 
the  feeding  floor.  Doors  open  with  the  ventilating  trunks  at  different  heights, 
so  that,  when  desirable,  hay,  straw,  oats  in  the  sheaf,  &c.,  may  be  thrown  down 
to  the  stock.  From  this  floor  there  are  stairs  which  ascend  to  the  cupola  or 
observatory,  from  wliich  an  extensive  view  is  had  of  the  farm  and  of  the  sorround- 
ing  country  for  many  miles. 

The  horse  stables  thi'oughout  the  bam  are  very  airy  and  roomy.  There  are 
three  loose  boxes  as  shown  in  Fig.  5,  one  12  feet  square,  for  horses,  and  two  some- 
what smaller,  which  are  used  for  horses,  or  %8  lying-in  stalls  for  cows.  TU 
horse-stalls  are  models  of  convenience  and  excellence.  Tkoy  are  shown  in  Fig. 
7.  Each  has  the  following  dimensions:  10  feet  fi*om  front  to  rear,  five  feet  one 
inch  wide,  nine  fett  four  inches  high.  The  stalls  are  separated  by  plank  parti- 
tions 4J  feet  high,  sunnounted  by  strong  woven-wire  cloth  extending  two  fcei 
higher.  The  same  style  of  partition  forms  the  front  of  the  stalls.  The  Lay- 
rack  is  of  iron  in  one  corner,  and  an  iron  feed  box  is  in  the  opposite  comer,  acci^- 
sible  to  the  groom  from  the  passage  way  in  front  of  the  stalls  by  a  small  door  in 
the  wire  cloth.  There  are  two  floors^  the  lower  one  being  laid  of  2-inch  chestnut 
plank,  with  cleats,  half  an  inch  thick,  covering  the  cracks  between  the  planks. 
Upon  this  water-tight  floor  is  another  made  in  three  parts;  for  two  feet  at  the 
upper  end  *  the  floor  is  of  white  oak  plank  nailed  fast  ]  the  rest  of  the  floor  is 
formed  of  narrow  oak  plank  fastenea  together  by  strong  oak  cleats  let  in  flust 
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bno  tvoiocm^u  it  were,  Iiinged  at  either  aide,  bo  aa  to  be  lifted  and 
I  shown  in  Fig.  7,  for  the  perfect  cleansing  of  the  lower  floors     A  cium- 


Fig.  7. 


B  t«ar  eairiea  off  the  nrin^,  and  the  eolid  manure  is  thrown  hito  the  oellar 
the  trap-door  seen  open  in  Fig.  7,  and  indicated  by  c  c  c  in  Fig.  5. 

CATTLE   BTtT.TA 

en  the  cattle  stalls  in  the  south  wing  (Fi^.  5)  there  is  a  passage  way 
vide,  through  which  carts  with  green  food,  roots,  kc,  may  bo  driven, 
L  complete  systoin  of  soiling  in  summer  practicaWe  and  convenient, 
jige  way  through  the  east  wing  "iB  not  quite  so  wide,  hut  might  oaaily 
n  tbo  Baroe  way.  All  the  cattle  stalls  are  made  Hi>on  the  same  principle, 
if  different  sizes,  for  fattening  oattlc,  tnilch  cows,  and  young'  stock,- 
sIaUb  ate  represented  in  Fig.  H.  The  feeding  boxes  are  S^  feet  wide, 
I  5^{e€t,  from  the  feeling  tnnigh  to  the  gutter,  which  h  14  inuhoswtfie 
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ftnd  tlte  ps688g«  In  the  reu  is  3  feet,  makiag  in  all  abont  IS  feet  for  the  Etalla. 
The  etftUa  are  6  j  feet  wide,  arranged  fur  two  animals,  which  are  fasUned  by  a,  neck-  . 


Fig.  8. 


strap  or  chain  attached  to  a  short  chain  and  ring,  playing  np  and  down  npon  i 
rod  bolted  to  the  partition  between  the  stalle,  as  seen  in  Fig.  8.  A  perpendicu- 
lar rack  is  in  front  of  the  manger,  and  a  shutter  (seen  open  in  Fig.  8}  is  hinged 
below  it,  and  when  open  is  held  in  an  inolined  position  by  a  chtun.  This  afTocds 
space  for  a  gotxl  forkful  of  hay  between  the  tJiutter  and  the  rack.  Great  ecoDumj 
of  spac*  ifi  thua  secured,  for  the  encroachment  npon  the  gangways  is  rarely  of 
any  inconvenience,  and  when  carta  are  driven  throngli  it  is  easy  to- close  the 
'  Bhntt«rB. 

Light  and  air  are  abundantly  provided  for  the  stock,  as  any  one  may  scp  by 
even  a  casual  inspection  of  the  plans.    In  fact,  these  aie  iha  first  faatores  tbit 
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impress  any  one.  The  ventilating  trunks  aare  four  feet  square,  and  rise  from  the 
feeding  floor  directly  to  the  roof,  where  they  terminate  in  Emerson's  ventilators 
of  the  largest  size.  The  current  of  air  caused  by  one  of  these  is  at  all  times 
perceptible,  and  uaually  amounts  to  a  considerable  wind.  The  windows  on  the 
stock  floor  are  very  numerous,  and  are  each  provided  with  two  glazed  sashes, 
hung  by  weii^hts,  so  that  any  one,  or  all,  may  bo  opened  to  any  degree  desired, 
making  the  noors  cool  and  airy  in  the  clo§est  weather. 

The  yards  open  to  the  south  and  east,  and  are  so  anranged  that  the  wash  may 
be  turned  to  flow  into  tanks  for  wetting  down  the  manure  in  the  cellar,  'yvhich 
operation  is  frequently  necessary,  especially  in  summer.  The  water  from  the 
eaves  is  all  conducted  off,  none  comes  into  the  yard,  and  there  is  no  necessity 
for  husbandmg  it. 

CONCLUSION.    , 

The  editor  of  the  American  Agriculturist,  who  is  familiar  with  the  bam,  thus 
writes  concerning  it : 

It  is  exceediog^lj  roomy  and  comfortable  for  men  and  beasts  at  all  seasons.  It  tlioronghly 
protects  animals  and  their  fodder,  with  all  farm  products,  implements  and  manure,  from  the 
weather ;  effects  great  saving  of  labor ;  is  subject  to  easy  and  rapid  inspection ;  and,  not'least, 
it  is  easier  for  hired  men  to  keep  it  clean  ana  in  order  than  to  do  otherwise.  Neither  care 
nor  expense  has  been  spared  to  make  the  whole  stinicture  as  substantial  and  convenient  as 
possible,  the  material  being  all  of  the  best  quality.  The  whole  subject  has  been  under  con- 
sideration,  and  the  generalplan  formed  for  several  years.  Mr.  L.  did  not  build  until  he  felt 
sure  he  knew  exactly  what  he  wanted,  and  was  ready  to  secure  this  to  hims^f  and  his  children 
at  any  reasonable  cost. 

The  proprietor  furnishes  the  following  memoranda: 

LfOwer  timber,  white  oak,  12  by  14;  joists,  chestnut;  floor,  chestnut;  rest  of  the  frame, 
white  pine,  hemlock  and  spruce,  mainly  hemlock ;  the  long  cross-beams  55  feet  long,  squared 
12  by  14  incheSf  are  pine ;  threshing  floors,  2f  inch  pine  plank,  ^ooved,  with  a  tongue  inserted ; 
bay  floors,  If  inch  pine,  planed  and  matched,  laid  planed  side  down ;  _^ — ^^  siding 
is  pine,  10  to  12  inches  wide,  planed  and  matched,  with  battening  of  this  Q ]j   form, 

which  costs  no  more  than  plain.  The  roof  is  1^  inch,  planed  and  matched  spruce,  well  slated, 
famished  with  Otis^s  lightning  rods.  The  architect  is  R.  G.  Russell,  New  Haven;  the 
builder  Henry  E.  Woodward,  Thompson ville,  Connecticut. 

The  gables  on  the  sides  of  the  bam  and  south  wing  give  great  strength  to  the  frame, 
afford  light  to  the  floor,  and  in  summer  ^ive  a  splendid  draught  of  air  over  the  floor,  to  say 
nothing  of  the  beauty  added  to  the  building. 

A  cheap  bam  can  be  built  on  this  general  plan  of,  first,  basement  for  manure,  roots  and 
hogs ;  second,  floor  for  stock,  wagons,  and  tools ;  third,  floor  for  hay,  grain,  hay-scales,  &c; 
and  I  believe  that  a  farmer  may  get  for  the  same  money  one-third  more  room  than  by  the  old 
plan.   ' 
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HOW  IT  IS  MADE. 

"  Philadelphia  print ''  is  known  in  the  central  cities  of  the  United  States 
butter  unsurpassed  for  sweetness,  solidity,  and  golden  color.  It  always  com- 
mands a  fancy  price,  and  is  ever  sought  with  an  avidity  that  makes  its  sale  a 
pleasinre  rather  than  a  labor.  Excellent  butter  is  found  elsewhere,  as  in  New 
England,  New  York,  and  northern  Ohio,  but  inferior  qualities  are  the  rule  in  the 
dairy  sections  proper,  which  these  exceptions  only  prove ;  while  in  a  lai^e  portion 
of  the  west  and  south  there  is  very  little  superior  butter,  a  considerable  quantity 
that  is  passably  good,  and  a  large  amount  not  fit  to  eat,  of  less  value  for  cooking 
than  good  lard,  and  unworthy  of  the  repute  of  the  American  farmer. 

Greats  advances  have  of  late  been  made  in  cheeee-making  than  in  the  art  of 
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batter-making.  Tho  factory  system  has  secured  miiformity  with  positive  pro- 
gress in  processes  and  knowledge  of  principles.  Butter  dairies  are  individual 
and  isolated,  and  excellence  in  their  product  is  the  result  of  peculiar  care  in  the 
manager,  and  special  adaptation  to  his  business.  It  is  of  the  utmost  importance 
that  the  very  best  modes  of  manufacture  should  be  understood ;  that  the  dairy- 
man and  the  farmer's  wife  who  cares  for  the  smaller  dairy  of  the  ordinary  farm 
ghould  compare  their  processes  ( which^they  may  now  deem  to  be  the  best  bccaufie 
they  know  no  other  better)  with  those  of  model  establishments,  and  learn  to 
stamp  a  hig^her  excellence  upon  the  yield  of  their  dairies.  The  difficulty  of 
obtaining  really  good  butter  in  the  city  markets  appears  to  be  increasing,  probably 
from  a  growing  fastidiousness  of  butter  eaters  as  well  as  from  the  increasing  dii- 
puoportion  in  numbers  of  consumers  and  producers.  This  fact  gives  urgent  and 
immediate  importance  to  efforts  for  improvement. 

The  best  Philadelphia  butter  comes  mainly  from  Chester,  Lancaster,  and 
Delaware  counties.  A  committee  of  New  York  gentlemen  recently  visited  several 
of  the  dairies  of  Chester  county  as  representatives  of  an  incipient  organization, 
the  "American  Jersey  Cattle  Club,"  designed  to  facilitate  the  work  of  publishing 
Bueh  a  record  of  importations  and  pure  breeding  as  should  secure  tho  integrity 
of  this  famous  dairy  breed. 

The  following  extracts  from  their  report,  written  bv  George  E.  Waring,  jr., 
commence  with  a  description  of  the  dairy  of  Samuel  J.  feharpless,  of  Street  lioad 
station,  in  Chester  county,  whose  cows  are  all  thoroughbred  Jerseys : 

The  milkiDg  house  is  a  light  wooden  structure,  with  so  many  open  doors  and  windows  that 
it  is  hardly  more  than  a  shed.  In  the  winter  it  is  closed  up  ana  used  as  a  stable  for  joxids 
stock.  In  size  it  is  about  2*2  feet  by  36,  with  a  row  of  stanchions  on  each  side,  and  with 
mangers  in  which  a  little  bran  is  put  at  each  milking  time.  Each  cow  has  her  own  place, 
with  her  name,  a^e  and  pedigree  over  her  man^,  and  she  always  goes  to  it  as  though  she 
could  read.  Their  names  have  been  put  up  in  the  order  in  which  they  come  from  the  pastOire, 
the  **  master*'  cow  entering  first,  and  the  least  plucky  last. 

The  milking  is  done  by  women,  the  Mamo  one  always  attending  to  each  cow,  and  it  is  done 
rapidly  and  <}uietly,  no  unnecessary  talking  and  no  skylarking  being  allowed.  We  measured 
**  NiobeV  yield,  and  found  it  to  be  11  quarts,  (she  gave  U  the  next  morning — making  it  20 
for  the  two  milkings, )  not  bad  for  a  butter-making  Jersey  cow.  The  others  gave  less — the 
smallest  not  more  than  8  quarts  at  two  milkings — ^but  the  whole  herd  of  18  cows  could  not 
have  given  less  than  200  quarts  a  day,  and  this  of  milk  that  yields  over  20  per  cent,  of  cream. 

Near  by  the  milking  house  is  the  '*spring-house,"  the  institution  of  this  region,  about  24 
feet  long  and  18  feet  wide,  built  of  stone,  with  its  foundation  set  deeply  in  the  hillside^  and 
its  floor  about  four  feet  below  the  level  of  the  ground  at  the  dowu-hill  side.  The  site  is  that 
of  a  plentiful  spring,  which  is  allowed  to  spread  over  the  whole  of  tho  enclosed  area  to  a 
depth  of  about  three  inches  above  the  floor  of  oaks  laid  on  sand  or  gravel.  At  this  height 
there  is  an  overflow  by,.whioh  the  water  passes  to  a  tank  in  an  open  shed  at  the  down-hill 
end  of  the  house.  On  the  floor  of  the  spring-house  there  are  raised  platforms  or  walks  to  be 
used  in  moving  about  the  room,  but  probably  three-quarters  of  the  space  is  occupied  by  the 
slowly-flowing  spring  water.  The  walls  are  about  10  feet  high,  and  at  tho  top  on  each  nde 
are  long,  low  windows,  closed  only  with  a  wire  cloth,  which  gives  circulation  of  lur  at  the 
upper  part  of  the  room.  The  milk  is  strained  into  deep  pans  of  small  diameter,  that  m 
kept  well  painted  on  the  eutside,  and  are  provided  with  bails,  by  which  they  are  hondiefl. 
The  depth  of  the  milk  in  the  pans  is  about  three  inches,  and  they  are  set  directly  upon  the 
oak  floor,  the  water,  which  maintains  a  temperature  of  about  58^  Fahrenheit,  surrounding 
them  to  about  the  height  of  the  milk. 

The  cream  is  taken  off  after  24  hours,  and  is  kept  in  deep  vessels  having  a  capacity  of 
about  12  gallons.  These  vessels  are  not  covered,  and  as  the  room  is  scarcely  warmer  than 
the  water,  the  cream  is  kept  at  about  58^  or  59^  until  it  is  put  in  the  chum. 

Churning, — The  chum  is  a  large  barrel,  (bulging  only  enough  to  make  the  hoops  drive  well,) 
with  a  journal  or  bearing  in  the  eentre  of  each  head,  so  that  it  may  be  revolved  by  horsepower. 
This  barrel  has  stationary  short  arms  attached  to  tl\e  inside  of  the  staves,  so  arranged  as  to 
cause  the  greatest  disturbance  of  the  milk,as  it  passes  through  them  In  the  turning  of  the 
chum.  At  one  side  is  a  large  opening  secured  by  a  cover  that  is  screwed  firmly  into  its 
place — this  is  the  cover  or  lid  of  the  ehum.  Near  it  is  a  hole  less  than  an  inch  in  diameter, 
lor  testing  the  state  of  the  churning  and  for  drawing  off  buttermilk.  This  is  closed  with  a 
wooden  plug. 

The  churning  lasted  about  an  hour,  at  the  end  of  which  time  it  was  necessary  to  odd  a  little 
cold  milk,  to  cause  the  butter  to  gather.  This  being  secured,  and  tho  buttermilk  drawn  off, 
cold  water  was  twice  adde^,  a  few  turns  being  g^ven  each  time  to  the  chom,  and  when  the 
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last  water  was  drawn  off  it  came  ziearlj  free  of  milkiness.  *  A  crank  was  then  pat  on  to  an 
ann  of  the  chorn,  the  horse-power  thrown  oat  of  gear  and  a  gentle  rocking  motion  caosed 
the  batter  to  be  collected  on  the  lower  side,  directly  over  the  small  hole — throagh  which  the 
remaining  water  escaped.  It  was  left  in  this  condition  about  two  hoars.  After  breakfast  we 
retamed  to  see  the  working  of  the  batter. 

The  butter-wnker. — In  one  comer  of  the  spring-hoase  stands  the  butter^worker,  a  reyolying 
table  about  three  feet  in  diameter.  The  centre  of  this,  for  a  diameter  of  12  inches,  is  an  iron 
wheel  with  a  row  of  cogs  on  the  upper  side  of  its  rim.  From  this  rim  to  the  raised  outer 
edge,  the  table  (made  of  wood)  slopes  downward,  so  that  the  buttermilk  as  worked  out  is 
passed  into  a  shallow  groore  and  is  carried  away  throagh  a  pipe  which  discharges  into  apail 
standing  below.  Over  the  sloping  part  of  the  table  there  works  a  corrugated  wooden  roUer, 
revolving  on  a  shaft  that  is  supported  over  the  centre  of  the  table,  and  has  a  small  cog  wheel 
that  worKS  in  the  cogged  rim  ot  the  centre  wheel,  and  c^T^ses  the  table  to  revolve  under  the 
roller,  as  this  is  turned  by  a  crank  at  its  outer  end.  Of  course  the  roller  is  larger  at  one  end 
than  the  other,  so  as  to  conform  to  the  slope  of  the  table,  and  its  corrugations  are  very  deep, 
not  less  than  two  inches  at  the  larger  end.  Supported  at  each  end  of  the  roller  and  on  both 
sides  are  bevelled  blocks  which,  as  the  table  revolves,  force  the  butter  from  each  end  toward 
the  centre  of  the  slope.  About  20  pounds  of  butter  is  now  put  on  the  table,  and  the  roller 
is  turned,  each  corrugation  carrying  through  a  long  narrow  roll,  which  is  immediately  followed 
by  another  and  another,  until  the  whole  table  is  covered.  The  roller  does  not  quite  touch 
the  table,  and  there  is  no  actual  crushing  of  the  particles.  The  bevelled  blocks  slightly  bend 
these  rolls  and  crowd  them  toward  the  centre  of  the  sloping  part,  so  that  when  ihey  reach  the 
roller  they  are  broken  in  fresh  places,  and  by  a  few  revolutions  are  thoroughly  worked  in  eveiy 
part. 

Final, processes. — Then  follows  a  process  that  was  new  to  all  of  us — ^the  **  wiping**  of  the 
bntter.  The  dairyman  turning  one  roller  backward,  with  the  left  hand,  so  that  tne  butter 
comes  through  at  the  right  hand  side,  presses  upon  every  part  of  it  a  cloth  which  has  been 
wrung  dry  in  the  cold  spring  water,  and  which  he  frequently  washes  and  wrings  out.  This 
is  continued  until  not  a  particle  of  water  is  to  be  seen  in  the  butter  as  it  comes  from  the 
roller,  to  which  it  now  begins  to  adhere.  If  there  is  any  secret  in  the  making  of  Philadelphia 
butter,  this  is  it ;  and  it  has  much  to  do  with  the  uniform  waziness  of  texture,  whether  hard 
or  soft.  t 

After  this  the  butter  is  salted,  (an  ounce  of  salt  to  three  pounds  of  butter,)  still  by  the  aid 
of  the  machine,  and  any  lurking  atom  of  moisture  is  in  this  way  prevented  from  becoming 
a  cause  of  rancidity. 

When  the  salt  is  thoreughly  worked  through  the  whole  mass,  the  butter  is  removed  to  a 
large  table,  where  it  is  weighed  out  and  put  up  in  pound  prints. 

The  working,  wiping,  and  salting  of  over  100  pounds  of  buUer  occupied  about  an  hour, 
and  before  10  a.  m.  the  entire  cbiiruing,  beautifully  printed,  as  fragrant  as  the  newest  ha^, 
and  as  yellow  as  pure  gold,  such  butter  as  only  Jersey  cream  will  make,  was  deposited  in 
large  tin  trays  and  set  in  water  to  harden.  The  next  morning  it  was  wrapped  in  damp  cloths, 
each  pound  by  itself,  put  in  a  tin  case,  each  layer  having  its  own  wooden  shelf,  with  two 
compartments  of  pounded  ice  to  keep  it  cool,  and,  surrounded  by  a  well-coopered  and  securely 
locked  cedar  tub,  was  sent  to  the  Continental  Hotel,  where  we  found  it  on  our  retui*n  as 
delicious  as  when  it  left  the  farm. 

It  is  very  difficult  to  describe  any  process  in  whioh  so  much  depends  on  the  judgment  of 
the  operator,  and  the  writer  hardly  hopes  for  more  than  that  his  example  will  stimulate  others 
who  are  interested  in  the  subject  to  examine  for  themselves  the  daily  operations  of  this 
interesting  and  beautiful  region. 

West  Chester  farms. — Having  seen  our  friend's  butter  safely  set  away  to  cool,  wo  started 
on  an  excursion  among  the  more  successful  dairymen  in  the  vicinity  of  West  Chester,  stopping 
by  the  way  to  visit  another  farm  where  only  Jersey  cattle  and  their  grades  are  kept,  and 
where  the  dairy  operations  evidently  receive  the  same  careful  treatment,  and  where  the  milk- 
ing house  had  been  very  much  improved  by  being  made  two  stories  high,  a  loft  for  hay  being 
thus  secured  at  a  very  little  cost. 

One  of  the  strongest  impressions  we  had  thus  far  received  was  that  much  of  the  excellence 
of  the  butter  was  due  to  the  use  of  the  spVing-house;  but  our  next  visit  (on  the  recommenda^ 
tion  of  a  friend  who  gave  us  the  names  of  the  most  noted  fancy-price  dairies)  was  to  a  farm 
where  the  milk  was  kept  in  a  deep  vault,  arranged  much  like  a  spring-house,  but  without 
water.  Ihe  proprietor  of  this  farm,  a  man  of  long  experience  and  of  excellent  reputation  as 
a  butter-maker,  has  satisfied  himself,  by  a  long  trial  of  both  systems,  that  the  dry  room  is 
the  best.  He  attributes  the  advantage  to  greater  dryness  of  the  air ;  but  as,  with  a  free  cir- 
culation against  the  cold  stone,  the  walls  were  covered  with  moisture,  he  had  gained  very  tittle 
in  this  respect,  even  supposing,  which  is  doubtful,  that  dryness  would  be  a  gain. 

The  thermometer  on  the  wall  of  his  vault  was  not  more  than  one  degree  higher  than  that 
of  the  spring-house,  and  our  impression  was  that  a  low  and  uniform  temperature,  however 
attained,  is  the  important  consideration.  In  the  dairy  that  wc  were  now  visiting  there  were 
no  shelves,  and  no  provision  was  made  for  a  circulation  of  air  around  the  pans,  as  is  con- 
sidled  important  in  the  dairies  of  our  own  region.  In  the  vault,  as  in  the  springy- house, 
the  pans,  which  are  equally  deep  and  have  even  a  greater  depth  of  milk,  (over  tour  inches,) 


294  AGRICULTUBAL  REPORT. 

wero  placed  directly  upon  the  floor.  In  this  dairy  the  milk  was  aljowed  to  stand  36  hom 
before  being  skimmed.  The  butter  is  worked  and  salted  in  the  same  way,  and  is  equally 
good  in  its  texture,  and  of  very  fine  flavor.  The  color,  however,  it  being  thonght  desirable 
to  bring  it  up  to  Aldemey  standard,  was  secured  by  the  use  of  annatto,  which  is  used  winter^ 
and  summer,  to  secure  uniformity  of  color.  A  solution  of  the  annatto  is  made  l^  boiling  it 
in  water,  and  the  extract  is  mixed  with  the  cream  in  the  chum. 

From  here  we  went  to  another  farm  in  the  vicinity  of  West  Chester,  which  bears  an 
equally  high  reputation  for  its  butter,  and  where  the  spring-house  has  been  abandoned,  and 
the  cream  is  kept,  as  previously  described,  in  ^  dry  vault  In  the  manufacture  of  the  butter 
the  same  processes  obtain,  and  the  same  good  result  is  secured.  In  all  of  the  instances 
described  a  very  high  price,  much  above  that  of  the  commop  market,  is  obtained. 

The  next  morning  we  drove  about  10  miles,  through  a  magnificent  farming  country,  to  a 
£arm  which,  more  than  any  other,  is  celebrated  in  the  Philadelphia  market  for  the  excellence 
of  its  butter.  In  fact,  it  is  rather  a  butter  factory  than  a  farm.  Cows  are  bought  when  in 
full  milk,  forced  by  a  liberal  use  of  purchased  food  to  the  highest  yield  of  which  t&ey  are 
capable,  and  are  sold  as  soon  as  their  milk  fails.  The  fanner  himself  is  his  own  dairymud, 
and  attends  in  person  to  every  detail  of  his  dairy.  He  makes  use  of  the  spring-house,  and 
believes  that  it  is  necessarv.  His  butter  is  worked  on  a  table,  with  a  large  two-handled 
paddle,  and  when  wiped  ana  properly  salted  it  is  thrown  in  large  lumps  into  a  cloth,  which 
ties  in  a  vat  of  cold  spring  water ;  (ice  water  would  do  as  well. )  He  claims  that  the  harden- 
ing is  more  rapid  and  more  complete  when  the  water  surrounds  the  lumps  of  butter  than 
when  surrounaing  a  vat  in  whicn  they  are  placed.  He  nses  annatto,  winter  and  summer, 
ftnd  gives  a  very  high,  though  somewhat  unnatural,  color  to  his  butter.  He  obtains  Um 
▼erynigheet  prices  in  the  Philadelphia  market,  and  he  supplies  some  of  his  customers  by 
express  at  their  summer  residences  at  the  seaside.  His  price  during  the  whole  of  last  win- 
ter, by  contract  for  the  season,  was  $1  per  pound,  and  it  is  now  65  cents,  when  good  butter 
is  selling  for  35  cents  in  the  Philadelphia  markets. 

Chelten  HUls. — From  this  farm  we  returned  to  Philadelphia  and  went  to  Chelten  Hills,  on 
the  North  Pennsylvania  railroad,  to  visit  the  Jersey  cows  imported  b^  Mr.  Charles  L.  Sharp- 
less.  They  were  selected  by  Mr.  Sharpless  in  18<55,  on  the  island  ot  Jersey,  and  have  only 
now  been  admitted,  in  consequence  of  the  danger  that  had  previously  existed  of  introducing 
the  rinderpest.  They  are  an  exceedingly  fine  lot  of  cows,  seven  in  number ;  one  of  them, 
**Duehess,"*  is  by  tar  the  finest  animal  that  any  of  us  had  seen.  She  is  now  ^ving,  by 
actual  measurement,  21  quarts  of  milk  a  day,  which  yields  daily  more  than  four  quarts  of 
the  richest  cream,  and  she  is  as  fine  and  delicate  as  a  thoroughbred  horse.  Her  color  ij 
brown  and  white,  with  the  richest  orange-colored  skin  under  the  white  hair.  Her  boms  an 
small,  thin,  and  of  a  translucent  amber  hue,  slightly  tipped  with  black.  After  a  long  exam- 
ination of  her,  our  party  broke  up,  being  fully  confirmed  in  our  opinion  that  for  the  butter 
dairy  the  Jersey  is,  par  exceUenctj  the  cow  of  all  others  to  select,  and  satisfied  that  we  had 
learned  some  things  about  butter-making  that  were  worth  the  trouble  of  learning. 

Another  member  of  the  committee  writes  as  follows : 

If  one  wishes  to  see  the  grazing  and  dairy  business  carried  on  with  the  neatness,  the  order, 
the  elegance  of  a  first-class  coajmercial  bou8e,  the  ne  plus  ultra  of  cleanliness  and  Caste  in 
the  dairy  bu^iiness,  he  should  visit  Mr.  Shorpless's  farm.  He  has  160  acres  so  disposed  aroood 
the  hill  on  which  he  has  built  that  all  the  nelds  are  under  his  eye  as  he  stands  on  the  slope 
south  of  his  bouse.  The  farm  buildings  are  in  a  valley  at  the  rear  of  the  house,  protected 
ftom  the  winter  winds  and  easily  reached  from  all  parts  of  the  farm.  He  keeps  from  20  to 
25  Aldemey 8,  and  has  what  we  saw  at  very  few  other  places,  a  milking-bouse — a  lAXge  and 
airy  structure,  with  a  hard  clay  floor  well  rammed,  and  stanchions  with  the  name  of  each 
animal  tastefully  primed  and  nailed  over  the  place  where  she  regularly  stands.  This  houM 
is  kept  as  clean  as  a  dining-room.  The  cows  remain  there  only  during  milking  time,  when 
a  little  green  corn  or  other  food  is  thrown  in  the  mangers,  so  a  cheerful  entrv  and  quiet  stand- 
ing are  insured.  Close  by  stands  his  milk-house,  the  walls  about  10  feet  high,  6  feet  boin£ 
beneath  the  surface.  The  floor  is  covered  with  oak  plauk,  with  a  platform  or  walk  raised 
four  inches.  Cold  spring  water  stands  or  rather  flows,  with  a  depth  of  about  three  inches, 
all  over  the  floor.  Intone  place  the  depth  of  water  is  8  or  10  incnes.  Here  tho  great  pails 
of  cream  stand  till  churning  day.  The  temperature  of  the  water  and  of  the  stone  walls 
which  rise  from  it  is  52°.  when  closed,  as  it  generally  is,  the  temperature  of  the  sprin|f- 
house  is  about  56°,  and  varies  very  little  whether  people  outside  wear  overcoats  or  are  drop- 
ping down  with  tho  sunstroke.  In  fact,  we  may  as  welL  here  disclose  the  grand  secret  of 
the  Philadelphia  butter,  for  we  found  the  same  rule  observed  at  the  establishments  of  John 
R.  Penrose  and  of  Marshall  Strode,  who  live  near  Mr.  S.,  and  make  first-class  butter.  From 
the  time  the  milk  leaves  the  cow  till  t/ie  butter  graces  the  (ablet  fnilk,  cream,  and  butter  art 
near  the  temperature  of  60°.  In  churning,  62°  is  found  the  best  figure  for  the  mercury, 
The  cream  is  kept  as  cold  as  possible.  The  skimming  is  done  with  a  concave  tin  scoop, 
perforated  with  a  great  number  of  small  holes.  This  separates  the  cream  from  the  milk  more 
perfectly  than  any  other  instrument  or  process.    Milk  is  allowed  to  stand  36  hours  before 

*  •<  Dachen  "  is  prwented  In  FUU  XVin. 
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■kimming ;  the  depth  of  the  milk  in  the  pans  is  generallj  two  and  a  half  inches ;  the  same 
with  the  cool  water  on  the  outside  of  the  pans.  These  people  nse  the  barrel  chnm  driven 
bj  horse-power.  Even  in  the  heat  of  July,  and  through  tnese  dog-days,  many  of  them  chnm 
bat  once  a  week,  and  never  more  than  twice.  J.  R.  Penrose  manages  his  dairy  farm  mnoh 
like  his  neighbor  Sharpless.  His  spring-house  is  a  little  higher  and  the  ventilation  eood. 
This  is  an  important  point  Cream  is  a  great  absorbent,  and  no  ill  odor  of  any  sort  should 
be  allowed  in  a  milk-bouse.  If  a  gentleman  happens  to  be  smoking  he  throws  away  his 
ci^ar  when  he  enters  that  cool  and  Imllowed  retreat,  as  though  the  dairymaid  were  the  lady 
ot  the  manor.  Mr.  P.  feeds  liberally,  and  takes  a  corresponding.flow  of  milk.  He  finds,  no 
matter  how  good  the  pasture  is,  a  cow  is  never  so  full  as  to  refuse  a  few  stalks  of  juicy  com, 
a  lock  of  fragrant  clover,  or  an  armful  of  gpreen  rye  or  millet,  and  such  bon-bons  and  tit-bits 
never  fail  to  stretch  out  the  line  of  pans.  Mr.  Penrose,  as  well  as  Mr.  Sharpless,  keeps  the 
Aldemey.  For  a  butter  dairy  there  is  no  doubt  of  their  superiority.  Mr.  S.  has  a  cow  that 
has  given  18  pounds  in  a  week.  A  pound  a  day  from  eadi  cow  is  not  much  abov^  the 
average.  MilKio^  23  cows,  Mr.  P.  made  in  one  week  187  pounds  of  butter.  This  was  at 
the  flush  in  the  middle  of  June.    In  August  he  makes  from  130  to  140  pounds  a  week. 

Marshall  Strode  does  not  follow  butter-making  as  a  fine  art,  but  for  muney.  He  has  a 
cellar  10  feet  below  the  surface,  well  ventilated  and  cleanly.  His  milk  is  here  kept  at  a 
temperature  of  about  58^.  His  cream  he  cools  the  night  before  churning  with  lumps  of 
ice.  Just  before  the  butter  comes  he  throws  into  the  chum  a  bucket  of  ice-water.  This  gives 
him  hard,  close-grained  butter,  even  in  July.  He  sells  it  himself  in  the  Farmers'  market, 
and  gets  this  year,  on  an  average,  nearly  80  cents  a  pound  for  all  he  makes.  He  can  do  what 
few  farmers  here  or  in  England  or  Flanders  can  ooast  of.  He  will  buy  a  fair  native  cow 
for  about  $65,  and  in  one  year  she  will  pay  for  herself  twice  over  in  butter.  He  will  ag^ee 
within  a  twelvemonth  to  sell  from  her  $  1 30  worth  of  butter.  The  sour  milk  of  a  cow  will  make 
100  pounds  of  pork,  and  her  calf  he  sells  for  $8  or  $10.  Thus  his  cows,  the  common  natives 
«f  the  country,  pay  him  about  $150  a  year.  Can  a  butter-maker  in  Herkimer,  or  Ulster,  or 
Orange,  or  Essex,  make  a  better  showing  7  How  do  those  farmers  get  such  a  price  for  their 
butter  ?  First,  they  altoays  make  a  first-class  article,  so  their  customers,  sure  of  getting  the 
jest  there  is,  will  not  desert  them  on  account  of  a  rise  in  the  price.  Second,  they  bring  in  their 
l^utter  in  a  showy  and  attractive  condition.  No  pot  of  delf  ware,  no  tub  or  pail  of  oak  or 
lemlock,  no  vulgar  firkin  is  used  to  entomb  those  noble  balls,  golden-bued,  with  the  aroma 
of  white  -clover  and  Poa  pratente  lingering  in  the  firm  g^ain.  A  large  tin  vessel,  designed 
expressly  for  the  business,  has  chambers  at  each  end  into  which  ice  is  put.  Thin  we^en 
slelvee  about  three  inches  apart  rest  on  little  projections  from  the  sides.  A  layer  of  balls  is 
placed  on  the  bottom  and  covered  with  its  shelf,  but  not  so  as  to  touch  or  mar  the  handsome 

Crint  of  a  sheaf  of  golden  grain,  which  stands  out  on  the  top  of  each  ball ;  on  this  shelf  another 
yer  of  prints,  ana  so  on  till  the  vessel  is  full,  then  containing  40  or  50- pound  prints.  The  tin, 
W;th  ice  in  each  end,  is  then  set  into  a  wooden  tub  which  h.is  been  cooled  with  ice  or  spring 
water.  Over  this  is  drawn  a  cover  of  padded  carpeting,  with  oil-cloth  on  top.  Thus  hot  e& 
and  dust  are  wholly  excluded,  and  the  butter  rides  to  the  city  and  opens  in  tbo  market-house 
in  as  fine  condition  as  when  packed  in  the  spring-honse.  In  just  this  way,  with  this  degree 
of  care  and  skill,  is  the  best  rhiladelphia  butter  made,  marked,  and  marketed.  No  wonder 
the  Phiiadelphians  would  rather  pay  75  cents  than  go  back  from  such  manna  to  the  leeks  and 
onions  of  the  common  firkin. 

The  farmers  of  Chester  and  Delaware  counties  often  discuss  the  relative  profit  of  making 
barter  and  &ttening  cattle  for  the  Philadelphia  market.  We  drovo  back  among  the  farmers 
on  the  Brandy  wine  hills,  the  very  hills  over  which  Cornwallis  made  his  flank  movement  when 
Howe  got  the  better  of  Washington.  Here  they  make  little  butter,  but  fatten  many  bullocks. 
Marshall  Hickman  and  his  son  George,  to  give  an  instance,  on  a  160  acre  farm  can  fatten  40 
head,  giving  on  an  average  $90  a  head,  and  selling  for  $140.  They  are  doing  it  this  year. 
They  contend  that  $2,000  is  thus  realized  with  far  less  care  and  labor  than  by  making  butter. 
But  the  farm  in  natural  fertility  has  no  superior  tn  that  region. 

We  visited  other  farms,  as  that  of  John  Leedom,  only  seven  miles  from  the  city,  who  is 
getting  70  cents  for  his  butter,  and  oUier  cattle-feeders  amid  these  beautiful  and  fertile  hills. 
These  farmers  are  cheerful ;  they  are  contented,  sagacious,  and  thrifty.  In  their  thorough 
tillage,  their  generous  manuring,  their  solid  fences,  and  noble  bams,  in  the  order  and  per- 
fect tidiness  of  their  dairies,  and  in  the  care  and  skill  they  show  indisposing  of  the  products 
of  the  farm,  they  set  their  brother  farmers  of  New  Jersey,  New  York,  and  New  England  a 
notable  example. 
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HYBRIDIZING,  CROSS-BREEDING,    AND  DEGEN- 
ERATION OF  PLANTS. 


By  Horace  Piper,  Bidd^ford,  Me. 


Fpw  subjects  are  more  interesting  to  the  agriculturist  than  the  hybridizing 
and  the  cross-breeding  of  plants,  for  to  one  or  the  other  of  these  processes  he  is 
indebted  for  a  great  number  of  the  most  useful  plants  that  are  cultivated^  either 
for  the  delight  or  the  sustenance  of  man.  On  the  other  hand,  his  most  san- 
guine expectations  are  often  disappointed,  and  his  best  plans  frustrated,  from  the 
want  of  a  correct  knowledge  of  the  laws  by  which  they  are  governed.  It  is  for 
this  double  purpose,  of  showing  how  the  most  desirable  plants  have  l^n  pro- 
duced and  how  others  may  be,  and  be  preserved  in  their  purity,  that  I  have 
undertaken  the  preparation  of  this  essay. 

It  will  be  necessary  in  order  to  comprehend  fully  the  principles  of  these  sub- 
jects, and  their  application  to  the  practical  operations  of  agriculture,  to  tak( 
a  general  view  of  tlie  generative  oreans  of  the  vegetable  kingdom,  and  thi 
manner  in  which  they  act  in  the  reproduction  of  their  particular  species.  If  w« 
examine  attentively  a  perfect  flower,  we  shall  find  that  it  consists  essentially  oi 
two  sets  of  organs,  one  called  the  pistils  and  the  other  the  stamens.  The  pistil* 
are  located  in  the  centre  of  the  flower,  and  the  stamens  around  them.  Tb 
summit  of  the  pistil  is  called  the  stigma,  and  on  the  top  of  each  stamen  is  situatd 
an  anther,  a  small  sack,  which  contains  the  pollen,  or  fine  dust-like  substance,  thit 
fertilizes  the  ovules  or  young  seeds  of  the  plant. 

These  organs  are  supposed  to  perform  offices  analogous  to  those  of  the  aniroil 
kingdom  :  the  stamens  representing  the  male  and  the  pistils  the  female  orgais. 
When  the  anthers,  which  contain  the  pollen,  arrive  at  a  certain  degree  jf 
maturity,  they  suddenly  open,  and  emit  a  multitude  of  minute  grains  of  pollffl, 
and  these,  falling  on  the  pistils  of  the  flower,  throw  out  small  hair-like  tub)s, 
which  penetrate  through  the  whole  e«tent  of  the  vascular  tissue  of  the  pistil  aad 
'  ultimately  reach  the  ovules,  thus  fertilizing  them  and  making  them  capalle, 
when  mature,  of  reproducing  plants  of  their  own  kind. 

The  ovules  are  the  xudimentary  seeds,  situated  in  a  case  at  the  base  of  the 
pistils,  each  consisting  of  a  central  portion,  called  the  nucleus,  which  is  sur- 
rounded by  two  coats,  the  inner  called  the  secundine  and  the  outer  the  primina 
When  the  hair-like  tube  of  the  pollen-grain  passes  through  the  orifice  in  th« 
coatings  of  the  ovule,  and  reaches  the  nucleus,  or  embryo  sack,  it  is  supposed  bj 
Brongniart  and  others  to  emit  a  spermatic  orplantletgenn,  which  passes  through 
the  wall  of  the  embryo  sack  and  enters  the  germinal  vesicle  contained  m  it 
The  vesicle  corresponds  to  the  germinal  spot,  or  vesical,  in  the  effg  of  birds,  and 
the  ovum  of  mammiferous  animals.  The  germ  remains  in  the  vesicle,  and  finally 
becomes  the  embryo  fully  developed  into  a  plantlet,  as  may  be  seen  in  the  bean 
and  other  seeds.*  These  tubes  sometimes  grow  to  great  length,  and  are  many 
days  in  penetrating  the  whole  length  of  the  pistil.  Indian  corn  (Zea  mays)  will 
furnish  a  good  illustration.  The  pistils  ^f  this  plant,  which  are  commonly  called 
"  the  silk,"  grow  to  the  length  of  10  or  12  inches,  and  yet  these  slender  pollen- 
tubes  penetrate  the  whole  distance  from  the  point  where  they  come  in  contact 
with  the  pistils  to  the  nucleus  of  each  rudimentary  seed.     The  ovuIqs  grow  to  a 

*  See  Ghriffith  and  Henfrey's  Microfi^raphic  Dictionary,  under  ovtdt  and  poUen,  pp.  514  and 
557;  A.  Gray*s  Botanical  Text  Book,  p.  246;  Alphonso  Wood's  Class  Book  of  BoUnr,  ed. 
1860,  p.  149. 
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oertain  size,  natural  to  each  particular  plant,  and,  if  they  are  not  fertilized;  then 
they  wither  and  die ;  but  when  properly  fertilized  they  grow  vigorously,  and,  at 
last,  become  fully  developed  into  perfect  seeds. 

Plants  or  the  flowers  of  plants  are  called  perfect  when  the  stamens  and  pistils 
are  in  the  same  flower,  as  in  the  apple  (Pyrus  malus;J  monoecious  when  in 
different  flojvers  and  on  the  same  plant,  as  in  the  white  oak  (Quercus  alba; J 
and  dioecious  when  in  diflerent  flowers  and  on  different  plants,  as  in  the  hemp, 
(Cannabis  sativaj 

In  the  first  class  the  pollen  is  conveyed  from  the  anthers  to  the  pistils  in  some 
cases  by  actual  contact  of  the  two  organs,  as  in  the  potato,  f  Solatium  tubero- 
sum;) in  others  by  the  elasticity  or  spring  of  the  stamens  at  the  time  the  anthers 
emit  the  pollen,  by  which  action  it  is  scattered  on  the  pistils,  as  in  the  moun- 
tain laurel,  fKalmia  latifolia;)  and  still  in  others  by  the  position  or  length  of  the 
stamens,  being  above  or  hanging  over  the  pistils,  and,  therefore,  requiring  no 
accidental  moans  to  fertilize  the  plant. 

In  the  second  class  the  staminate  flowers  are  generally  situated  above  the 
pistillate  and'  over  them  on  the  same  stalk,  so  that  the  pollen  falls  upon  th« 
pistils  by  the  mere  force  of  gravity,  as  in  the  Indian  com  before  referred  to,  in ' 
which  the  part  commonly  called  the  spindle  contains  the  staminate  flowers,  and 
the  ears  the  pistillate. 

In  the  third  class  the  staminate  flowers  are  on  one  plant  and  the  pistillate  on 
another ;  therefore,  the  pollen  must  be  conveyed  by  some  artificial  means  finom 
tiie  stamens  to  the  pistils.  This  is  readily  accomplished  by  the  xdnd  or  insects. 
The  grains  being  light  and  very  numerous,  are  easily  wafted  by  the  breezes  and 
severer  winds  in  sumcient  numbers  and  to  the  necessary  distances  to  accomplish 
the  desired  object.  But,  lest  this  mode  of  conveyance  should  prove  inadequate, 
nature  has  provided  another  secmity  just  referred  to,  namely,  the  transmission 
by  insects  when  in  search  of  honey  for  their  food.  Passing  from  the  flowers  of 
one  plant  to  those  of  another,  often  to  great  distances,  they  carry  the  pollen  which 
has  adhered  to  their  legs  and  bodies,  and  deposit  it  on  the  pistils  of  the  flower  of 
another  plant,  which  is  thus  rendered  fertile,  and  is  as  certain  of  producing  fruit 
as  if  the  pollen  actually  fell  upon  the  pistils  from  the  anthers  of  the  same  flower. 
In  this  way  wo  may  account  for  the  fact  that  some  trees  of  this  class,  thouffh  thrifty 
and  producing  an  abundance  of  flowers,  do  not  bear  any  fruit.  It  is  simply 
because  there  is  no  staminate  plant  sufficiently  near  from  which  pollen  may  be  con- 
veyed by  any  of  the  means  above  to  the  insulated  plant.  And,  again,  the  plant 
may  be  so  far  distant  as  not  to  admit  the  pollen  to  reach  it  nt  all,  or  only  on  some 
extraordinary  occasion,  and,  therefore,  it  would  produce  fruit  only  when  such 
accident  should  happen  to  occur,!  which  might  never  be.  We  have  a  very 
curious  instance  of  the  manner  in  which  fertilization  is  sometimes  effected  in 
this  class  of  plants  in  the  case  of  the  Vallisneria  spiralis^  in  which  the  flower 
of  the  staminate  plant  detaches  itself  from  its  stalk  and  swims  to  its  mate, 
attaches  itself  to  it,  and  remains  until  it  becomes  fertilized,  when  both  flowers 
wither  and  sink  beneath  the  surface  of  the  water  in  which  they  grew,  the  one  to 
perish,  and  the  other  to  mature  seeds,  and  sow  them  on  the  muddy  bottc>m  below. 

Plants  are  divided  into  genera,  species,  and  varieties,  a  division  which  will  be 
found  sufficiently  comprehensive  for  my  purposes. 

A  genus  denotes  an  assemblage  of  several  species  agreeing  with  one  another 
in  tlieir  structural  characters  more  closely  than  with  other  species. 

A  species  denotes  a  class  embracing  such  varieties  as  may  have  originated  from 
it  as  their  common  parent,  and  is  capable  of  reproducing  itself  indefinitely. 

A  variety  is  an  individual  having  originated  from  a  species,  and  diffenng  from 
it  only  in  some  minor  particulars,  as  shape,  foliage,  color,  or  flavor  of  fruit,  &o. 

The  whole  subject  may  be  illustrated  by  a  single  genus,  the  Pyrus,  which 
includas  the  species  called  the  &pj>\q(  Pyrus  nudus,  J  the  pear  ( Pyrus  coiwinunis^) 
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and  many  others.  The  species  called  the  apple  iaclades  many  varieties,  as  the 
Baldwin,  Greening,  Russet,  &c. 

Hybridizing  of  plants  consists  in  fertilizing  one  species  or  one  of  its  varieties 
with  the  pollen  of  another  species  or  one  of  its  varieties  of  the  same  or  a  differ- 
ent genus.     The  oflfspring  is  called  a  hybrid,  or  mule.* 

Cross-breeding  of  plants  consists  in  fertilizing  one  variety  with  Jhe  pollen  of 
another  vaiicty  of  the  same  species.     The  offspring  is  called  a  cross-breed,  oi 

variety.! 

Hybridisation  takes  place  between  two  species  of  the  same  genus  when  they 
are  nearly  allied  to  each  other,  but  not  often  between  those  of  different  genera, 
since  they  are  generally  remotely  related.  It  is  not  possible,  however,  to  ascer- 
tain by  the  external  or  the  internal  characters  the  exact  relationship  which  plants 
bear  to  one  another,  and  it  is  sometimes  the  case  that  the  species  which  are  class- 
ified in  botany  as  belonging'  to  different  genera  are  physiologically  more  nearly 
allied  than  those  of  the  same  genus.  Therefore,  experiment  alone  must  deter- 
mine what  plants  will  hybridize,  and  what  will  not.  The  Dean  of  Manchester 
hybridized  the  Rhododendron  Ponticum  with  the  pollen  of  the  Azalea  Pontica; 
M.  Sageret,  the  radish  (RapJianus  saliva)  with  the  pollen  of  the  cabba^, 
(Brassica  olefacea;J  and  Wiegraan,  the  English  garden  bean,  fVici€ifaba,J  with 
the  pollen  of  the  lentil,  (Ervum  lens.)  But  these  hybridizations  are  not  com- 
mon, and  it  may  be  laid  down  as  a  general  rule  that  hybridization  is  confined 
almost  entirely  to  species  of  the  same  genus,  and  these  also  must  be  nearly 
related )  for,  after  all  the  efforts  of  eminent  botanists  to  hybridize  the  apple 
(Pyrus  mains)  and  the  pear  (Pi/rus  communis  J  it  has  never  been  accomplidied, 
however  desirable  it  may  be,  and  the  idea  has  been  abandoned  as  involving  one 
of  those  jQxed  principles  of  nature  the  boundaries  of  which  man  can  never  paa. 
The  currant  and  the  gooseberry,  too,  the  blackberry  and  the  raspberry,  have 
never,  according  to  Professor  J.  Lindley,  been  hybridized,  and  probably  never  caa 
be  j  although,  like  the  apple  and  the  pear,  they  belong  to  the  same  genus,  and 
so  much  resemble  each  other  in  their  appearance  and  physioloffical  structure. 

It  might,  at  first  view,  be  supposed  from  what  has  been  said  that  the  field  of 
labor  assigned  to  the  experimenter  in  hybridization  is  very  much  circumscribed, 
being  confined,  as  it  is,  to  only  one  class  of  plants,  and  this  principally  the  dif- 
ferent species  of  the  same  genus.  But,  when  we  consider  that  the  whole  v^e- 
table  kingdom  is  made  up  of  species  and  their  varieties,  which  are  only  grouped 
together  in  larger  classes  under  different  names,  we  shall  see  that  it  is  vast  in 
extent  and  unlimited  in  variety,  and  will  give  the  broadest  scope  to  the  most 
exalted  genius.  And,  although  much  has  been  already  accomplished,  we  may  yet 
suppose  that  there  are  multitudes  of  forms  shut  up  in  the  arcana  of  nature  which 
are  yet  unborn,  and  may  at  some  future  day  come  forth  to  beautify  still  more  the 
face  of  nature,  furnish  new  pleasures  for  the  eye,  and  provide  more  delicious  food 
for  the  sustenance  of  man. 

The  process  of  hybridizing  and  cross-breeding  plants  is  the  same,  and  consists 
in  applying  the  pollen  taken  from  the  anthers  of  the  staminate  flower  to  the 
stigma  of  the  pistil  or  pistils  of  another  flower  in  such  a  manner  as  to  effect  its 
fertilization.  The  manipulations  employed  in  the  operation  are  generally  simple 
and  easily  understood.  They  are  performed  by  cutting  away  the  stamens  of  the 
flower  to  be  fertilized  a  short  time  before  they  arrive  at  maturity,  and  taking 
the  staminate  flower  from  its  parent  stalk,  holding  it  in  the  right  hand,  and  then 
striking  it  on  the  finger  of  the  left,  held  near  the  flower ;  thus  scattering  the  pol- 
len on  the'stigma  of  the  pistil  of  the  flower  to  be  fertilized.  Or  it  maj  be  done 
with  a  delicate  camel-hair  brush  by  first  applying  it  to  the  pollen,  and  then  passing 
it  carefully  over  the  stigmas  of  the  pistils  of  the  flower  upon  which  the  operation 

*  Hybridizing,  strictly  speaking,  is  obtaining  a  progeny  between  different  species.— 
Johnson  and  Landreth's  Dictionary  of  Modeni  Gardening, 
t  Cross-breeding  is  obtaining  a  progeny  betifveen  varieties  of  the  same  species.— Ibid. 
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is  to  be  performed.  In  both  cases  the  utmost  care  most  be  taken  to  apply  the 
pollen  when  the  flower  is  in  its  ^atest  vigor  and  beauty,  and  the  stigma  is  cov- 
sred  with  the  necessary  coating  of  mucus  to  insure  a  perfect  connection  of  the 
pollen  with  the  pistil,  and  make  the  fertilization  perfect.  The  pollen  also  should 
iiave  arrived  at  the  proper  degreoof  maturity,  which  occurs  when  it  is  about  to 
[all  from  the  anther.  These  conditions  can  be  known  with  a  good  degree  of 
sertainty  to  the  operator  by  the  naked  eye  or  a  good  magnifier.  All  flowers  not 
ranted  in  the  experiment  should  be  removed  some  time  previous  to  the  opera- 
don,  or  before  any  pollen  has  been  formed.  It  is  also  necessary  to  tie  a  thin. 
piece  of  gauze  over  the  flowers  which  have  been  fertilized  in  order  to  prevent 
insects  from  conveying  pollen  to  them,  and  thus  frustrating  the  labors  of  the 
operator. 

Another  difficulty  sometimes  presents  itself  in  the  fact  that  both  plants  do  not 
mature  their  flowers  at  the  same  time.  There  is  not  much  trouble  when  the 
itaminate  flowers  mature  first,  for  the  pollen  can  generally  bo  kept  for  a  consid- 
Brable  time  if  properly  preserved.  M.  Harquin,  of  Liege,  has  fertilized  flowers 
of  the  azalea  with  pollen  kept  six  weeks,  and  those  of  the  camellia  after  it  had 
been  kept  seven  weeks ;  and  the  pollen  of  the  rhododendron  has  been  known 
to  retain  its  fertilizing  power  for  twelve  months.  M.  Harquin  took  the  anthers 
from  the  flowers  just  before  they  opened,  and  having  wrapped  them  in  paper 
left  them  in  a  dry  room  for  a  day,  and  then  collected  the  pollen  they  contained 
in  sheet-lead  and  preserved  it  in  a  dry  place.  A  small  box  made  of  the  same 
substance  would  be  more  convenient.  But  when  the  pistillate  flower  mat  uses 
first,  it  must  be  kept  back  by  cold  or  some  other  means,  and  the  staminate  flower 
must  bo  forced  in  order,  if  possible,  to  bring  them  into  flower  at  the  same  time. 
In  the  hot-house  this  can  often  be  accomplished  by  ingenuity.  In  out-door 
plants  there  would  be  more  difficulty,  and  perhaps  it  might  be  necessary  to  obtain 
pollen  from  some  warmer  climate  where  the  flowers  mature  earlier. 

And,  further,  in  some  plants,  as  in  the  grape,  the  fertilization  is  effected  either 
before  or  at  the  time  when  the  cap  of  united  petals  is  thrown  off  from  the  stamens 
and  pistils.  In  such  cases  it  must  be  carefully  i-emoved  by  forceps  or  scissors, 
and  the  stamens  cut  away  when  it  first  separates  from .  the  receptacle,  and  the 
pollen  applied  aS  soon  as  the  pistils  are  in  condition  to  receive  it.  It  may  be 
known  whether  the  operation  has  been  successful  by  examining  the  pistils  after 
the  pollen  has  been  applied.  If  it  has  been  perfect  the  pistils  will  soon  begin  to 
wither ;  if  not  perfect,  they  will  continue  fresh  and  full  for  some  days. 

From  what  has  just  been  said,  a  practical  suggestion  may  be  drawn  in  respect 

to  the  time  most  proper  for  cutting  plants  intended  for  the  support  of  animals, 

or  for  medicinal  purposes.     It  is  a  fact  that  a  plant  is  in  its  fullest  vigor,  and 

contains  the  largest  quantity  of  nutritious  juices,  which  are  laid  up  in  store  for 

the  growth  of  the  yoimg  seeds,  when  the  flower  is  in  its  greatest  perfection, 

and  the  pollen  is  fully  matured,  and  commences  its  fertilization.     This  condition 

Clay  be  known  by  observing,  in  the  larger  flowers,  the  pollen  scattered  on  the 

stigmas ;  or  in  the  smaller  ones,  as  the  grasses,  by  striking  the  spike  or  head,  when 

the  pollen  will  appear  like  yellow  dust  on  tho  hand.     This  is  the  time  the  plant 

should  be  cut  and  stored  away  for  future  use.      If  delayed  beyond  this,  the 

tiutritions  elements  are  abstracted  to  perfect  the  seeds,  and  the  plant  gradually 

becomes  a  withered,  dry,  and  tasteless  stalk.     All  tho  grasses,  whether  upland 

5r  lowland,  should  be  cut  at  this  time,  as  the  increase  of  tho  seeds  will  bear  no 

Comparison  in  value  with  the  loss  of  the  nutritious  properties  of  the  stalk  and 

iower.     It  seems  almost  cruel  to  deprive  domestic  animals  of  the  sweet  and 

nutritious  new  mown  hay  by  failing  to  cut  it  in  season.     The  same  rcaBoning 

ipplies  to  medicinal  herbs. 

It  has  long  been  a  disputed  question  whether  a  hybrid  has  the  power  of  prop- 
agating offspring.     Mr.  T.  A.  Knight,  late  president  of  the  Horticultural  Soci- 
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ety  of  London,  Professor  J.  S.  Henslow,  and  other  distingnislied  botanists, 
that  a  true  hybrid  is  incapable  of  reproducing  itself,  although  it  may  be 
ized  by  either  of  its  parents,  and,  if  these  fertilizations  ai*e  continued  thro' 
few  genoratigns,*  the  offspring  will  at  last  return  to  the  type  of  the  sped 
which  the  fertilization  was  effected.     Mr.  T.  A.  Knight  says : 

I  haye  never  yot  seen  a  hybrid  plant  capable  of  affording  offspring^  which  had  been  | 
by  anything  like  satisfactory  evidence  to  nave  sprung  from  two  originally  distinct  spe 
Horticnltural  Papers,  English  edition,  p.  253. 

There  are  others,  among  whom  are  Professor  Gartner,  Professor  J.  Lii 
and  Professor  Asa  Gray,  who  suppose  that  there  are  different  degrees  of  h 
ity,  and  that  hybrids  may  sometimes  be  capable  of  reproduction  for  a  fe^ 
orations,  but  that  their  sterility  will  soon  manifest  itself,  and  they  will  die 
not  previously  absorbed  into  ©no  or  the  other  of  their  parents.  Profes 
Lindley  says : 

Two  distinct  species  of  the  same  genus  will  often  together  produce  an  offspring  < 
of  performing  all  its  vital  functions  as  perfectly  as  either  parent,  with  the  ezceptioi 
bQing  unequal  to  propagating  itself  permanently  by  seed ;  should  it  not  be  absolutely 
it  will  become  so  after  a  few  generationp. — Introduction  to  Botlwy,  p.  348. 

Professor  L.  Agassiz  says  of  hybrids :    - 

Their  fecundity  is  limited, — sometimes  so  extremely  limited  that  even  the  first  gen 
is  sterile;  sometimes  partially  fertile  by  a  return  to  the  parent  stock.  Between  then 
the  individuals  bom  frera  two  different  species  are  hardly  ever  fertile  without  liout 
sachusetts  Agricultural  Report  for  18G4,  p.  135. 

There  is  still  another  class  represented  by  Rev.  W.  Herbert  and  Mr.  C 
Darwin,  who  say  "  some  hybrids  are  perfectly  fertile, — las  fertile  as  pure 
species,"  and  that  new  and  permanent  species  may  be  produced  by  hybridi 

From  the  preceding  observations  it  seems  to  be  a  reasonable  conclusion, 
may  be  adopted  as  a  rule,  that  sterility  is  connected  with  hybridity,  and, 
not  complete  in  the  first  hybrid,  it  will  bo  in  some  of  the  subsequent  g 
'  tions.  It  would  seem,  also,  that  in  some  instances,  as  stated  by  Rev.  TV 
bert  and  Mr.  Charles  Darwin,  that  different  species  do  sometimes  produce 
offspring,  but  that  these  cases  are  very  few.  Now,  it  is  acknowledged 
best  botanists  that  many  plants  which  arc  classified  as  species  are  only  mo 
manent  varieties,  and  that  if  a  classifioation  were  made  on  physio] 
principles  of  affinity  they  would  bo  classed  as  varieues.  Therefore 
hybrids  are  such  only  by  classification,  and  are  properly  the  offspring  b< 
two  varieties  of  the  same  species,  and  should  be  called  cross-breeds,  or  vai 
In  this  view  sterility  is  made  a  test  of  hybridity,  and,  if  we  adopt  anj 
opinion,  all  distinction  between  hybrids,  species,  and  varieties  will  be  dest 
and  the  theory  of  transmutationt  must  be  adopted. 

The  advocates  of  original  species  suppose  that  the  different  species  w< 
created  in  the  beginning,  and  that  no  others  have  been  created  since, 
admit  the  effect  of  different  modes  of  living,  kinds  of  food,  and  climate 
they  deny  that  these  are  sufficient  to  produce  a  new  species.  Among  the 
able  advocates  of  this  theory  are  Baron  Ouvier,  Professor  L.  Agassiz,  Pr 
J.  Lindiey,  Sir  C.  Lyell,  Professor  E.  Hitchcock,  and  Professor  J.  D.  Df 

*  Beginning  with  the  hybrid,  the  children  arc  the  tot  generation,  the  grandchild 
secoud,  and  the  grcat-grandcbildrcn  the  third. 

tThe  theory  of  transmutation  supposes  that  only  a  few.  formi  of  plants  and  aninu 
created  at  first,  and  that  all  the  others  have  originated  from  them,  the  changes  haTio 
produced  by  different  modes  of  living,  kinds  of  food,  climate,  &c.  Thus,  suppc 
oirds  to  have  been  created  in  the  beginning ;  from  these  all  tho  different  species,  as 
geese,  hen.s,  sparrows,  i&c.,  are  believed  to  have  been  derived.  Each  bird,  by  tho  p 
of  *'iMitural  selection,'*  chooses  a  companion  most  like  itself,  and  thus  new  species  a 
tinually  formed.  The  same  would  bo  true  of  plants.  Among  the  most  able  advocatee 
theory  are  Do  Lamarck,  Qeoffroy  Saint-Hilaiie,  W.  Swainson,  and  Charles  Darwin. 
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Professor  J.  S.  Henslow  says : 

Numeroas  hybrids  are  continnallj  prodmced  artificiallj  by  horiicultarists,  for  the  purpose 
if  obtaining  choice  flowers  and  fruit,  and  it  has  been  asserted  that  many  of  these  are  capable 
»f  fertilhing  their  ovules,  and  thus  of  beiug  produced  by^  seed.  If  this  be  really  the  case, 
t  would  seem  to  be  iinpossible  for  us  to  oraw  any  distinction  between  true  species  and 
lybrids. — Professor  J.  S.  Uenslow's  Botany,  p.  288. 

The  present  classification  is  continually  changing.  To-day  a  variety  becomes 
i  species,  and  a  species  a  genns.  A  stroke  of  the  pen  changes  one  into  the 
>ther.  The  nectarine  is  classed  by  J.  0.  London  as  a  variety  of  the  peach ;  by 
E^rofessor  De  Candolle  as  a  distinct  species  under  another  genus.  Still  it  is 
known  to  have  first  grown  upon  a  peach-tree,  with  other  peaches.  If  these  are 
listinct  species,  a  brother  and  sister  of  the  same  parents  might,  on  this  principle, 
be  callod  distinct  species,  but  very  closely  allied.  Winter  wheat  and  spring 
B^heat  were  classed  by  Linnseus  as  distinct  species,  but  it  car  be  proved  now  that 
they  may  be  changed  into  each  other.  Professor  J.  Lindley,  speaking  of  the 
citron  family,  says : 

Those  who  have  bestowed  most  pains  in  the  investigation  of  Indian  botany,  aud  in  whose 
jndement  we  should  place  the  most  confidence,  have  come  to  the  conclusion  that  the  citron, 
(CUruM  mediea^)  the  orange  (CUrus  aurantium,)  the  lemon  (Citrus  limonum^)  the  lime 
(Citrus  Umetta^)  and  their  numerous  varieties  now  in  cultivation,  are  all  derived  from  one 
botanical  species,  Citrus  mtdica^  indigenous  to,  and  still  found  wild  in,  the  mountains  of 
East  India.— Treasury  of  Botany,  vol.  1,  p.  291. 

Many  plants  now  in  cultivation  cannot  be  found  in  their  Wild  state,  and,  con- 
Bequendy^  it  cannot  be  known  by  their  structure  what  are  species  and  what  are 
varieties ;  but,  if  their  names  have  not  been  written  in  books,  they  are  all 
reoorded  in  the  book  of  nature,  and  can  be  known  with  great  certainty  by  the 
test  of  sterility. 

Although  the  present  classification  may  be  the  most  convenient  for  the  study 
of  botany  in  learning  the  structure  and  names  of  plants,  yet  it  would  seem  to  be 
vary  desirable  to  have  another,  made  on  strictly  physiological  principles  of  alliance, 
founded  on  experiment.  It  would  doubtless  be  a  work  of  time,  but  still  of  veiy 
great  practical  value.  However,  in  treatisg  the  subject  of  hybridization,  I  shall 
call  the  offepring  produced  between  two  species  by  the  name  of  hybrid  according 
to  the  present  classification,  with  the  understanding  that  when  it  is  perfectly -fer- 
tile it  is  a  classifio  hybrid,  but  not  a  true  hybrid,  or  a  hybrid  by  nature. 

There  is  considerable  diversity  of  opinion  respecting  the  origin  of  the  species, 
some  maintaining  that  they  are  variable  or  transmutable,  and  that  there  is  no  dis- 
tinct line  of  demarcation  between  species,  varieties,  and  hybrids.  On  the  contrary, 
there  are  others  who  contend  that  species  are  primary  or  original  creations,  per- 
manent and  di^inct  from  ono  another.  Most  of  our  distinguished  natm'alists 
have  taken  the  ground  that  species  are  permanent  and  distinct.  Mr.  T.  A.  ILnight, 
whose  judgment  was  exceedingly  accurate,  and  who  is  declared  by  Professor  J. 
lindley,  in  his  recent  work  on  gardening,  to  have  been  "  the  best  horticultural 
physiologist  that  the  world  has  seen,"  expressed  his  opinion  in  the  following  veiy 
decided  ^nguage : 

I  must,  therefore,  continue  to  believe  that  no  species  capable  of  propagatiug  offspring^, 
either  of  plant  or  animal,  now  exists  which  did  not  eomo  such  imzpedlateiy  from  the  hand 
of  the  Creator. — Horticultural  Papers,  English  edition,  p.  253. 

Professor  J.  Lindley,  one  of  th^  best  of  botanical  writers,  says : 

The  species  of  plants,  like  those  of  animals,  appear  to  be  eternal,  so  far  as  anything  mun- 
jono  can  deserve  that  name.  There  is  not  the  slightest  evidence  to  show  that  any  species 
>f  plant  has  become  extinct  duriugthe  present  order  of  things. — ^Theory  aud  Practice  of  Hor- 
icultcre,  edition  of  1855,  p.  471. 

Prof.  L.  AgassLz,  who  has  devoted  a  largo  portion  of  his  life  to  the  cxamina- 
ion  of  species,  says : 

Species  are  formed  in  nature,  with  all  qualifications ;  thoy  are  God^s  creations.  If  it 
vvere  possible  to  originate  new  species  by  the  development  of  varieties,  man  might  be  able 
to  enlojge  both  the  oBimal  and  vegetable  kingdom,  and  become  a  creator. 
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And  farther: 

It  was  a  great  step  in  the  progress  of  science  When  it  was  ascertained  tli^t  spedeikM 
fixed  characters,  ana  that  they  do  not  change  in  the  coarse  of  time.  But  the  fact  forwlud 
we  are  indebted  to^Cuvier,  has  acquired  a  still  greater  importance  since  it  has  beecesta^ 
lished  that  even  the  most  extraordinary  changes  in  the  mode  of  existence,  and  in  the  cool- j 
tions  under  which  animals  may  bo  placed,  have  no  more  influence  upon  their  csraalJ 
characters  than  tho  lapse  of  time.  Nothing  furnishes  the  slightest  argument  in  faror  of  tUfi 
mutability  ;  on  the  contrary,  every  modem  investigation  has  onlvgone  to  confirm  therewfi^f 
first  obtained  by  Cuvier,  and  his  views  that  species  arc  fixed. — Contributions  to  theXatanlj 
History  of  the  United  States,  vol.  1,  p.  53. 

It  would  appear  from  theso  opinions,  expressed  by  bo  accurate  observers,  ik 
species  are  permanent,  and  were  created  by  Gpd  in  the  beginning,  at  least  intk 
beginning  of  tbe  present  order  of  things ;  also,  that  they  were  completely  adapai 
to  the  condition  in  which  they  were  placed,  and  have  preserved  their  idenii^ 
from  the  most  remote  historical  period  to  the  present  time.  There  is  cver^ 
reason  to  suppose  that  they  will  coutiuue  their  existence,  and  remain  distinct i 
long  as  the  present  arrangement  of  nature  exists ;  and  when  a  new  order  of  tluip 
shaU  bo  instituted,  if  we  may  judge  by  the  past  geological  history  of  theea^ 
they  will  be  re-adapted,  or  new  ones  created,  or  both,  not  by  progreesivo  devekf 
ment,  but  suddenly  and  perfectly  adapted  to  their  new.  condition.*  ProfeaotL 
Agassiz  says : 

Geology  shows  that  at  differe'nt  periods  there  have  existed  different  species ;  but  no  few* 
tion  from  those  of  apreceding  into  those  of  a  following  epoch  has  ever  been  noticed  anywbere.- 
Contributions  to  the  Natural  liistory,  &c.,  vol.  l,p.  oiJ. 

It  is  evident,  then,  that  it  was  the  design,  of  the  Creator  to  keep  the  vari«l 
species  of  the  present  creation  distinct,  and  not  to  permit  any  variations  to  occar 
which  would  interfere  with  His  laws,  or  produce  any  new  beings  not  in  agw* 
ment  with  the  great  plan. 

If  we  careliilly  examine  the  laws  of  genijration  in  the  vegetable  as  wellffiii 
the  animal  kingdom,  we  shall  find  that  the  different  species  are  confined  to  («• 
tain  limits  of  reproduction  over  which  thdy  cannot  pass  without  reproof.  EaA 
is  confined  by  a  law  of  nature  to  itself  or  its  varieties;  and,  if  at  any  time  it 
transcends  theso  boundaries,  the  offspring  is  imperfect,  and  ultimately  eofea 
death  or  total  extinction.  It  sometimes  perishes  in  the  first  generation,  but  it 
may  continue  to  propagate  itself  for  a  few  generations,  and  then  become  extinct 
Such  an  offfc^piing  is  called  a  hybrid.  It  differs  from  a  species,  becaase  its  f«- 
tility  is  limited.  It  differs  also  from  a  variety,  not  only  in  consequence  of  th( 
limitation  of  its  fertility,  but  also  because  it  is  the  product  of  two  species,  and  i 
variety  is  the  offspring  of  one  or  the  same  species.  A  hybrid,  ther^orc,  i 
not  a  species,  and  it  is  not  a  variety.  It  is  a  hybrid  only,  and  should  be  callei 
by  that  name.  Like  the  line  of  the  parabola,  it  may  approximate  very  near  t 
a  species,  but  it  cannot  become  such  while  it  retains  its  hybridity ;  for,  when  i 
coalesces  with  its  species,  it  becomes  permanently  fertile,  and  is  no  longer 
hybrid,  but  a  variety. 

The  word  hybrid  (from  the  Greek  word  hubris)  in  its  original  meaning  agni& 
insult,  debauchery,  a  rape,  prostitution  j  thus  showing  that  it  is  the  oflspring  o 
an  illicit  intercomse  between  plants  of  different  species,  and  it  is  well  known  thi 
'  plants  which  axe  really  specifically  distinct  will  not  hybridize,  unless  from  imjx 
tency  or  absence  of  the  male  plant  of  the  same  species,  or  in  consequence  of  bein 
forced  by  the  interference  of  man.  It  is  contrary  to  the  laws  of  reproductioi 
and  the  offspring  is  imperfect,  and  must  be  kept  alive  by  man,  or  by  some  othi 
means  than  by  seed.     Sterility,  or  sterility  of  offspring,  is  the  line  of  demara 

^  A  few  species  of  animals  are  supposed  to  have  become  extinct  through  the  agency  c 
man  in  recent  times,  but  not  from  any  want  of  adaptation  to  their  condition,  as  the  Dinornii 
Dudoj  SolUaircj  &c.— J.  D.  Dana's  Manual  of  Geology,  p.  578. 
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don  which  separates  one  species  firom  another,  and  is  the  tnie  basis  for  all  classi- 
fication of  species,  which  is  formdecl  in  nature.  It  is  a  benevolent  law,  and  its 
object  is  to  keep  the  species  distinct,  and  to  prevent  plants  and  animals  from 
producing  offsprings  which  would  not  be  adapted  to  the  present  condition  of 
things ;  and,  if  permitted  to  live,  would,  in  the  case  of  animals,  be  a  burden  to 
themselves,  and  those  around  them.  But  these  illegitimate  connections  are  some- 
Hmes,  but  rivrely,  permitted  lor  a  short  time  j  perhaps  to  gratify  the  taste  as  in 
fruits,  or  to  please  the  eye,  as  in  flowers,  or  to  subserve  some  temporary  purpose, 
when  the  change  would  not  be  violent,  or  particularly  interfere  with  the  general 
arrangement  of  things.  But  the  parents  will  receive  back  these  abnormal 
offsprings,  or  hybrids,  from  thoir  debauched  condition,  and  restore  them  to  good 
standing  in  the  family  of  nature,  if  they  will  unite  with  ^em,  although  it  may  seem 
to  bo  an  unlawful  union,  but  yet  ultimately  resulting  in  the  goed  of  the  species. 

The  beauty  and  benevolence  of  this  law  may  also  be  seen  in  its  effects  on 
varieties  of  the  same  species,  both  among  plants  and  animals.  In  plants  that 
have  a  tendency  to  sport  and  to  produce  abnormal  development  in  their  flowers, 
this  disposition  is  immediately  checked  if  carried  too  far  by  destroying  the 
organs  of  reproduction,  so  that  the  abnormity  may  not  be  perpetuated.  And 
in  animals  much  inconvenience  and  suffering  are  prevented  by  limiting  the  period 
of  fertility  in  order  that  offspring  may  not  be  produced  which,  in  consequence  of 
weakness  in  the  parent  occasioned  by  youth  or  old  a^e,  would  not  have  the 
vigor  of  constitution  to  insure  health,  or  might  not  be  able  to  receive  the  supply 
of  nourishment  necessary  for  its  vigorous  growth,  or  the  proper  care  which  its 
welfare  would  demand. 

There  may  appear  to  be  some  exceptions  to  this  principle  of  sterility,  for  it  is 
very  difficult  to  find  any  rules,  except  mathematical,  that  are  without  exceptions; 
but  it  would,  on  this  account,  bo  unreasonable  and  vain  to  think,  by  collecting 
a  complication  of  apparent  exceptions,  thus  to  set  aside  or  annul  a  great  and 
obvious  law  of  nature. 

If  the  foregoing  principles  of  the  permanency  and  distinctness  of  species  are 
not  correct,  it  would  be  very  difficult  to  account  for  the  purity  of  the  species  of 
plants  and  animals  which  have  come  down  to  us  from  very  remote  periods ;  for 
we  know  from  fragments  of  plants  found  in  Egyptian  tombs,  and  from  engravings 
on  monuments,  that  the  palm  and  the  vine  are  the  same  now  as  in  the  time  of 
Henes,  and  that  the  beautiful  narcissus  blooms  as  sweetly  as  when  the  Latian  bard 
8mig  its  praises  nearly  two  thousand  years'ago.     Professor  James  D.  Dana  says : 

Under  any  scheme  of  development  of  species  from  species,  the  system  of  life,  after  a  few 
years  of  progress,  would  have  oecome  a  blended  mass,  the  temple  of  nature  fused  over  its 
Burfaee  and  throughout  its  structure.  The  study  of  the  past  Las  opened  to  view  no  such 
result. — Dana's  Manual  of  Gbology,  p.'  602. 

Hybrids,  as  we  have  already  seen,  are  the  offspring  of  two  different  species, 
and  therefore  partake  of  the  nature  of  both  parents  in  all  their  essential  quali- 
ties, as  foliage,  form,  size,  hardiness,  color,  &c.  There  does  not  always 
appear,  however,  to  be  a  perfect  commixture  of  the  two  natures  in  every  part  of 
the  new  being,  but  each  respectively  may  show  itself  more  conspicuous  in  one 
part  than  in  another.  It  is  now  generally  believed  that  the  characteristics  of 
the  male  plant  predominate  in  the  offspring.     Professor  J.  Lindley  says : 

In  the  midst  of  many  experiments  conducted  without  exactness,  from  which  no  safe  con- 
clusion can  be  drawn,  there  are  some  in  the  bands  of  such  men  as  the  lato  Rov.  W.  Herbert, 
which  seem  to  justify  the  inference  that,  in  general,  flie  properties  of  the  male  parent  will  be 
most  conspicuous  in  the  hybrids. — Theory  and  Practice  of  Horticulture,  edition  of  1855,  p. 
495. 

M.  Germain  de  Saint  Pierre  says; 

The  greater  influence  of  the  male  may  be  taken  as  a  toleraKly  safe  guide  in  experiments 
on  this  subi'ect.  The  female  plant  seems  to  furnish  the  teguments  of  the  embryo,  and  at  a 
later  period  the  material  for  its  nutrition ;  the  male  plant  seems  to  ^upply  the  first  constituent 
mateiials  for  the  embryo. 
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The  theory  of  the  ovarist,  who  supposes  that  the  embryo  of  the  new  plant 
exists  in  the  ovary,  and  is  quickened  into  life  by  the  influence  of  the  pollei^; 
and  that  of  the  epigenesist,  who  thinks  that  the  embryo  is  produced  by  the 
fluid  issuing  from  the  pollen,  and  uniting  with  the  fluid  exudiDg  firom  the 
stigma,  are  now  generally  discarded ;  and  the  theory  of  the  animalculist  is 
adopted,  that  the  germ  or  the  organic  framework  of  the  living  being,  or 
embryo,  is  furnished  by  the  pollen  of  the  male  plant,  and  conveyed  to  the 
embryo  sack,  and  is  nourished  in  it  and  developed  in  the  ovules,  which  ulti- 
mately constitute  the  seeds  of  the  new  plant.  Hence,  it  may  be  seen  why  the 
charaoteristics  of  the  male  plant  predominate  in  the  new  offspring,  and  why  it 
might  also  in  many  respects  resemble  the  female  plant  by  which  it  is  nourished 
so  long,  and  developed  almost  from  nothing  into  perfect  seeds  which  contain  the 
rudiments  of  the  new  plant.  Leuwenhoek,  the  German  naturalist,  embraoed 
this  opinion  after  the  most  careful  and  ciitical  observations  with  a  microscope  of 
so  great  magnifying  power  that  a  spider's  thread  could  bo  seen  by  it,  the  flnenesi 
of  which  was  such  that  it  would  take  four  thousand  of  them  to  make  one  the  nxe 
of  a  spire  of  hair.  The  correctness  of  this  theory  can  also  be  abundantly  proved 
from  the  animal  kingdom.* 

In  hybridizing  and  in  cross-breeding  no  change  is  produced  during  the  fiist 
year  in  the  fruit  of  the  plant  upon  which  the  operation  has  been  performed.  It 
makes  its  appearance  in  the  second  year  in  the  new  plant  raised  from  the  seed  of 
tl^e  one  to  which  the  pollen  was  applied.     l^Ir.  T.  A.  Knight  says: 

I  must,  consequently,  venture  to  conclude  that  neither  the  color  of  tho  8eed-coat8,t  na 
the  form,  taste,  or  flavor  of  fruits  is  ever  affected  by  the  immediate  influence  of  the  pollen  of 
a  plant  of  another  variety  or  species. 

M.  Germain  de  Saint  Pierre,  a  recent  and  experienced  hybridist  of  Europe^ 
confirms  the  views  of  l^Ir.  T.  A.  Knight.     He  says : 

The  fruit  produced  as  a  consequence  of  artificial  fertilization  does  not  differ,  genersDj 
speaking,  from  tho  normal  fruit. 

Hence,  we  may  conclude  that  the  prejudice  cannot  be  true  which  sometimes  pre- 
vails, that  the  fruit  of  our  orchards  and  gardens,  which  is  raised  from  ihe  same 
tree  from  year  to  year,  is  injured  by  insects  in  transfening  pollen  from  the  flowen 
of  one  tree  to  those  of  another.  The  change  is  effected  in  the  seeds  only,  and  not 
in  the  fruit.  ^ 

To  hybridizing  and  to  cross-breeding,  but  especially  to  the  latter,  we  are 
indebted  for  some  of  the  choicest  kinds  of  our  fruit,  as  the  grape,  strawberry,  &c. 
Some  of  the  finest  shrubs  and  trees  that  adorn  our  gardens  and  lawns,  the  hcao- 
tiful  roses,  camellias,  azalias,  and  rhododendrons  that  are  scattered  broadcast, 
as  it  were,  from  one  end  of  the  oivilized  world  to  the  other,  are  tho  handiworks 
of  the  cunning  workmen  in  those  pleasing  and  useful  arts.  Nature,  in  her  primi- 
tive state,  rarely  hybridizes.  She  has,  as  a  general  rule,  left  that  for  man  to  do 
under  more  favorable  circumstances,  while  she  takes  care  to  preserve  her  twiginal 
creations  forever  distinct. 

True  hybridization,  or  that  which  is  founded  in  nature,  produces  weakness  in 
the  offspring  in  one  form  or  another,  the  object  of  vAddh  appears  to  be  to  destroy 
hybrids  and  preserve  the  species  pure.  When  the  parent  plants  are  very  remotely 
allied,  this  weakness  shows  itself  in  a  feeble  and  sickly  constitution,  and  fre- 
quently the  offspring  perishes  in  a  short  time.  When  they  are  .more  closely 
related,  there  is  sometimes  more  physical  strength  of  constitution  and  vigor  of 
growth  than  in  either  of  the  parents;  but  at  the  same  time  there  is  great  impo- 


*  The  mule  has  tho  head,  tail,  and  hoofs  like  an  ass ;  the  ginnet  has  the  head,  tail,  and 
hoofs  like  a  horse.— Massachusetts  Agricultural  Report  for  18t)4,  p.  ISS.-j-Agassiz. 

fRevi  William  Herbert  thinks  the  coating  of  the  seeds  of  plants  is  sometimes  changetl 
in  color  by  the  immediate  influence  of  the  pollen  on  the  fertilised  plant.  This  soems  to  be 
the  case  in  muze,  since  a  flower  of  a  yellow  variety  fertilized  by  tho  poUon  of  a  white 
variety' will  produce  a  white  seed  tho  first  year. 
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lency  in  the  reproductive  organs,  so  that  the  nourishment  which  in  other  plants 
goes  to  form  the  seeds,  in  hybrids  serves  to  increase  their  strength  and  size. 
Hence,  s^  Kolreuter  observes,  hybrids  frequently  produce  enormous  development 
of  their  roots,  tubers,  flowers,  and  fruit.  They  also  have  a  tendency  to  increase 
l>y  roots,  runners,  and  suckers  j  and  indeed  all  true  hybrids  must  be  propagated  by 
scions,  cuttings,  layers,  suckers,  or  in  some  similar  manner. 

The  beauty  of  flowers  may  be  improved  by  hybridization.  Single  flowers  are 
S4)metime8  made  double,  because  the  sap,  which  usually  goes  to  make  the  seeds, 
is  thrown  into  the  stamens  in  extra  quantity,  and  they  are  thus  transformed  into 
petals,  and  the  flower  becomes  double.  Flowers  of  single  colors,  as  rod,  white, 
purple,  &c.,  may  become  variegated  by  hybridizing.  Little  practical  advantage 
oan  be  derived  from  producing  true  hybrids  of  annual  plants,  since  they  must 
Xierish  at  the  end  of  the  year  in  consequence  of  incapacity  to  produce  seeds  for 
xseproduction.     They  may  gratify  the  curiosity  or  please  the  eye  by  exhibiting 

IBonns  that  were  never  seen  before,  but  which  remain  onlv  for  a  short  time  and 

* 

disappear  forever.  There  are,  comparatively  speaking,  but  few  true  hybrids,  and 
"they  must  be  cherished  with  great  care  in  order  that  they  may  be  preserved,  even 
in  perennial  plapts,  for  any  considerable  time.  Most  species  do  not  produce 
them  at  all,  and  others  only  when  they  are  on  the  very  confines  of  the  line  of 
<3emarcation  which  separates  them. 

Classific  hybrids  generally  possess  all  the  qualities  which  characterize  other 
^plants,  with  the  additional  ones  of  improvement  in  size  and  quality  of  fruit,  in 
kardiness,  beauty  of  flowers  and  foliage,  and  sometimes  in  proiifieacy. 

If  it  is  desired  to  improve  the  flavor  of  a  fruit,  we  should  select  a  species  for 
the  male  plant  possessing  the  quality  which  we  desire  to  imparf  to  the  new 
^lant,  and  hybridize  the  female  plant  of  the  other  species  with  its  pollen.  From 
the  seeils  produced  by  this  union  we  expect  to  get  some  plants  which  wdll  resem- 
ble, according  to  the  general  law,  both  parents  in  flavor,  &;c.  j  and  perhaps  there 
might  be  one  or  two  which  w^ould  be  nearly  or  quite  equal  to  the  male  plant.  If 
it  is  desired  to  produce  a  fruit  hardy  and  of  good  flavor,  we  should  select  a  species 
for  a  staminate  plant  which  is  hardy  and  delicious,  and  hybridize  the  more  tender 
species  with  its  pollen.  If  it  is  desired  to  increase  the  size,  we  should  select  a 
plant  which  produces  the  largest  fruit  for  the  staminate  flower,  and  hybridize  the 
one  that  produces  the  smaller  with  itfi  pollen.  These  three  qualities  have  been 
combined  in  the  grape,  in  this  country,  by  John  Fiske  Allen  and  Edward  S. 
Rogers,  both  of  Salem,  Massachusetts,  by  hybridizing  the  native  grape  fVitis 
labruscaj  with  the  pollen  of  the  forei^i  (Vitis'viniferaJ  or  European  grape. 

Mr.  Allen  produced  his  hybrid,  called  Allen's  White  Hybrid,  by  hybridizing 
the  Isabella  (Vitis  labruscaj  with  the  pollen  of  the  Golden  Chasselas  fVitis 
^nifera,)  This  grape  is  hardy ;  the  fruit  is  of  a  greenish  w  hite  color,  and  high 
flavored,  partaking  largely  of  the  qualities  of  the  male  parent.  Mr.  Rogers 
also  hybridized  the  Mammoth  Grape  fVttis  labruscaj  with  the  pollen  of  the  Black 
Hamburg  (Vitis  viniferayj  and  obtained  several  hybrids,  some  of  which  are  of  a 
red  color  and  others  black.  Ho  also  hybridized  the  Mammoth  Grape  with  the 
Golden  Chasselas,  and  obtained  some  very  valuable  hybrids.  They  have  the 
hardiness,  in  some  degree,  and  the  largo  size  of  the  Mammoth  Grape,  and  the 
flavor,  to  a  great  extent,  of  the  foreign  varieties.  In  these  successful  cases  of 
hybridizing  we  obtain  at  ouco  hardiness,  increased  size,  and  high  flavor,  approxi- 
^ting  pretty  closely  to  the  male  jdants.  Most  of  these  hybrids  are  said  to  bo 
yery  prolific  in  the  production  of  fruit,  and  are  justly  regarded  as  a  great  advance 
"1  the  amelioration  of  this  species  of  our  native,  or  wild  gi'ape. 

Another  very  remarkable  and  valuable  plant,  supposed  by  many  to  be  a  clas- 
sific  hyjbrid,  is  the  Mangel  Wurzol.  Professor  J.  Lindley  supposes  that  it  is  a 
vaiietyof  the  garden  luati  (Bctn  vulgaris  J  of  this  country;  l)r.  William  Dar- 
**iigton,  that  it  is  a  variety  of  the  Chard  beet  (BciaciclaJ  :ind  rrolcssor  Vv .  Buck 

20 
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man  regards  it  as  a  variety  of  the  Sea  beet  (Beta  marUmaj  of  England.  A 
writer  in  the  New  American  Cyclopsedia  calls  it  a  distinct  species,  (BetaoiiksmML^} 
and  says  the  place  of  its  origin  is  not  known.  In  Webst^s  dictionary  it  is  called 
Beta  hyhrida.  In  foliage  and  color  it  resembles  the  Chard  beet,  a^d  inaze, 
form,  and  sweetness  the  garden  beet.  The  concentric  zones  of  red,  and  is 
remarkable  size,  seem  to  indicate  hybrid  origin.  The  garden  beet  and  the  Cham 
were  extensively  cultivated  in  Germany,  where  it  was  first  seen,  and  there  is  good 
reason  to  suppose  that  it  originated  there,  and  is  a  classific  hybrid. 

The  number  of  ornamental  plants,  the  flowers,  the  foliage,  and  the  haidinn 
of  which  are  improved  by  hybridization,  is  very  large.  The  JRhododendrm 
Foniicum,  with  its  purple  flowers,  hybridized  by  the  pollen  of  the  Bhododendrm 
Indicttm,  with  its  beautifol,  flaming,  crimson  flowers,  produces  a  hybrid  whicli  k 
much  more  beautiftd  than  the  former,  and  far  more  hardy  than  the  latter.  Tbe 
common  scarlet  Azalea  (Azcdea  cdlendtdaceaj  hybridized  by  the  pollen  of  iha 
yellow  Azalea  (Azalea  JPonticaJ  produced  flowers  finely  variegated  with  tU 
colors  of  the  parent  plants.  A  new  hybrid,  said  to  be  of  very  beautiful  oolong 
has  recently  been  originated  in  England  £x»m  Bhododendron  jasmmiflirnm^ 
hybridized  by  the  pollen  of  the  Bhododendron  Javanicum.  It  is  called  the 
Princess  Royal,  and  has  obtained  high  favor. 

Th^t  singular  class  of  plants  called  remontant*  roses  is  produced  by  hybxid- 
izing  the  common  species  of  roses,  which  bloom  annually,  by  the  poUea  d 
the  Chinese  rose  (Bosa  IndicaJ  which  blooms  perpetually  when  cultiyated 
in  the  conservatory.  In  consequence  of  this  over-blooming  character  iriiidi 
the  Chinese  rose  imparts  by  hybridization,  the  common  roses,  which  bloom 
naturally  only  once  a  year,  are  made  to  bloom  several  times.  Thus  we  get  the 
hardiness  of  the.  common  rose,  and  in  part  the  perpetual  blooming  quality  of  the 
Chinese  rose.  The  philosophy  of  the  change  is,  that  after  the  flowers  of  the 
first  blooming  perish,  the  plant  puts  forth  a  new  growth  of  wood  and  flowers,  and 
in  this  manner  the  process  is  repeated  throughout  the  season.  The  beaatiM  - 
rose  called  the  Giant  of  Battles  fCrdant  des  BaiaiUesJ  is  probably  a  hybrid  to 
the  Provence  rose  (Bosa  centifoliaj  hybridized  by  the  pollen  of  the  Chinflse 
rose  fBosa  IndicaJ  The  Dr.  Lindley,  the  Queen  fLa  Beine,J  the  Triumpb  of 
Beauty  (Triomphe  de  BeautdJ  &c.,  are  of  this  class.  There  are,  also,  ^eiy 
beantUul  hybrids  which  are  annual  bloomers.  The  Letitia  (La  Vdl^^j)^^ 
hybrid  between  the  Provence  rose  fBosa  centifoliaj  and  the  French  rose  (Bon 
GaUica,)  is  of  this  kind ;  so  also  the  Devigne  and  Blanchefleur.  These  illiiFitii> 
tions  are  sufficient  to  show  the  very  great  practical  value  of  the  art  of  hybrid- 
izing; for,  as  we  have  seen,  qualities  can  be  imparted  to  fruits  and  beauty  to 
flowers,  in  a  few  minutes,  which,  by  the  common  course  of  cultivation,  mi^li* 
require  years,  and  even  centuries,  to  acquire,  and  in  many  cases  could  not  be 
reached  at  all. 

The  origin  of  varieties  is  a  subject  of  deep  interest,  and,  perhaps,  less  under- 
stood thaki  almost  any  other.  A  species,  unlike  a  true  hybrid,  will  always  reprodaca 
itself  from  its  seed,  and  for  an  indefinite  period.  The  plants  which  are  raised  frosi 
its  seeds  will  not,  however,  be  exactly  like  the  parent  species,  but  will  differ  in  eomo 
particulars,  as  form,  size,  color,  quality  of  fruit,  but  not  in  its  original  type,  or 
materially  in  its  organic  structure.  These  particulai*  difierences  which  have  been 
enumerated  constitute  varieties,  forms  that  are  not  monstrous,  enduring  only  io^ 
a  time  and  then  disappearing,  but  the  natural  outgrowth  of  the  seed,  not  produced 
by  a  direct  fiat  of  the  Creator,  as  the  species  are  supposed  to  have  been,  but  by 
an  inherent  energy,  acting  by  determinate  laws,  modified  by  the  conditions  io 
which  they  are  placed,  as  soil,  climate,  and  other  extraneous  influences  which  are 
too  latent  for  us  to  comprehend. 

Varieties  ma}^,  no  doubt,  bo  produced  by  a  spontaneous  influence.    Among 

*  From  the  French  rcmonttrt  remontant — to  get  up  again,  to  grow  again. 
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the  countless  numbers  of  flowers  |m>daced  upon  a  single  plant  it  could  hardly 
be  supposed  that  all  wonld  be  constitnted  exactly  alike.  The  growth  of  one 
might  be  more  vigorous,  or  the  pollen  differently  constituted  in  its  elements,  or 
more  vital  in  its  character ;  and  all  these  might  conspire  to  produce  a  plant  dif- 
fering sufficiently  from  the  original  species  to  constitute  a  variety.  But  it  is  not 
often  that  very  marked  varieties  are  produced  by  spontaneous  action ;  yet  some 
of  our  best  fruits  have  occasionally  been  found  growing  wild,  as  it  is  sometimes 
called,  in  woods  and  hedges,  as  the  pear  called  the  Duchesse  d'Angoul^me,  the 
Seckel,  and  the  Bergen,  but  the  seeds  from  which  these  trees  grew  had  probably 
been  influenced  by  previous  cultivation. 

Varieties  may  also  be  obtained  by  cultivation  and  selection.  It  is  sometimes 
'  said  that  Ood  created  the  species  and  man  the  varieties.  There  is  no  doubt  that 
man,  by  means  of  cultivation,  is  a  most  powerful  agent  in  the  production  of 
varieties.  As  the  mind  of  man,  when  under  powerful  excitement,  will  make 
great  intellectual  efforts,  such  as  it  never  made  before,  so  a  plant  under  the 
stimulus  of  high  cultivation,  will  make  an  extntordinary  development,  often  in 
a  direction  not  expected,  and  produce  a  new  variety  which  it  never  would  have 
originated  if  it  had  been  left  alone  in  a  wild  state.  The  process  pursued  in  this 
mode  of  producing  varieties  is  to  select  the  best  fruit  of  any  species  or  variety, 
and  sow  the  seeds  in  a  soil  properly  prepared  for  their  most  vigorous  growth  5 
then,  again,  selecting  the  best  fruit  from  the  new  plants  and  planting  the  seeds, 
thus  continuing  the  operation  till  the  desired  variety  is  obtained.  Buch  vari- 
eties are  sometimes  called  ^'seedlings,''  because  they  are  raised  from  the  seeds, 
without  any  artificial  process  of  hybridizing  or  cross-breeding.  This  process  of 
producing  new  varieties  had  been  carried  on  very  extensively,  and  witli  wonder- 
ful results,  and  it  would  be  very  difficult  to  assign  the  limits  to  which  the  improve- 
ment may  be  carried. 

Professor  Van  Mens,  a  distinguished  pomologist,  of  Belgium,  cultivated  the 
pear  very  extensively  in  this  way,  and  with  good  success.  He  began  by  sowing 
the  seeds  of  a  healthy  seedling  pear  which  approximated  nearest  to  the  original 
species  of  any  which  he  could  find,  without  taking  a  wild  one,  supposing  that 
by  this  course  he  could  get  some  varieties  different  from  any  which  had  been 
seen  before.  In  the  fifth  generation  he  obtained  some  excellent  finit,  although 
he  carried  the  process  even  to  the  seventh  generation.  He  did  not  preserve 
every  one  of  the  multitude  of  plants  which  he  raised  from  the  seeds,  till  it 
matured  fruit,  but  those  which  were  feeble,  or  did  not  have  the  characters  that 
he  deemed  essential  for  the  production  of  good  fruit,  were  destroyed ;  and  so 
accurate  had  his  observation  become  by  long  experience  that,  as  he  informs  us, 
he  could  generally  tell  by  the  form  of  the  leaf,  the  color  of  the  branches,  or  the 
spreading  of  the  top,  whether  the  fruit  would  bo  good  or  not.  He  observed 
that,  while  the  plant  of  the  first  generation  was  about  seven  years  in  coming 
into  bearing,  ihb  time  was  diminished  for  each  succeeding  one,  so  that  in  the 
seventh  it  took  only  about  four  years.  It  would  probably  not  be  best  for  the 
common  experimenter  to  begin  with  sowing  the  seeds  of  an  uncultivated  variety, 
as  Professor  Van  Mens  did,  but  to  select  the  best,  thus  appropriating  to  himself 
what  had  been  gained  by  cultivation,  although  he  might  not,  perhaps,  obtain 
anything  so  entirely  distinct  from  existing  varieties  as  was  done  in  the  case  of 
Professor  Van  Mons.  He  raised  more  than  80,000  seedlings,  2,000  of  which 
have  meritorious  qualities.  I  will  name  the  following:  Belle  Julio,  Beurrd 
Spcnce,  Beurr6  Amanda,  Beun'6  Gens,  Beurrd  Citron,  Beurr6  Colmar,  Beurr6 
K^nrick,  Clara,  Clinton,  Oapucin,  Charles  Frederick,  Limon,  Walker,  Wen 
dell,  &c. 

In  the  grape  wo  have  a  wonderful  instance  of  the  effect  of  cultivation  in 
improving  the  quality  of  the  fruit.  Mr.  E.  W.  Bull,  of  Concord,  Massachusetts, 
in  his  very  successful  efforts  to  improve  our  native  grapes,  began  by  sowing  the 
seeds  of  a  hardy  species  fVitis  labruscaj  of  wild  grape  from  which  he  raised 
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BeedlingB.  He  then  sowed  the  seeds  raised  from  these  and  obtained  otbeis, 
among  which  was  the  Concord,  which  was  produced  in  the  second  generation 
from  the  wild  vine.  He  then  raised  two  thousand  seedlings  before  he  got  any 
that  surpassed  the  Concord.  In  the  fourth  generation,  or  grandchildren  of  the 
Concord,  he  obtained  seedlings  which  were  far  superior  to  the  Concord,  and 
nearly  equal  to  the  European  gT&pefViiis  viniferaj  The  ^vild  or  foxy  tast^  of 
the  native  grape  had  disappeared ;  the  pulp  had  become  soft,  sweet,  and  sugaiy, 
and  he  says  that  it  would  be  difficult  to  distinguish  it  by  the  taste  from  the 
foreign  varieties,  and  all  this  was  accomplished  in  only  four  generations.  There 
seems  to  be  no  reasonable  doubt  that,  as  Mr.  Bull  thinks,  the  wild  grape  can, 
in  a  few  generations,  be  made  equal  in  quality  to  the  European  vine.  We  may, 
therefore,  expect  to  have  a  grape  as  hardy  as  the  wild  grape,  and  as  juicy  and 
sweet  aB  the  Chasselas  or  the  Black  Hamburg. 

We  have  every  reason  to  suppose  that  the  Persian  or  European  vino  (Yitk 
viniferaj  has  been  brought  to  its  present  state  of  perfection  from  a  wild  grape; 
for  it  has  been  cultivated  in  Egypt  from  the  remotest  antiquity,  and  the  Egyp- 
tians declare  that  Osiris  first  taught  them  its  use.  It  had  been  cultivated  ii 
Asia  800  years  before  those  pious  leaders  and  shrewd  statesmen,  Joshua  and 
Caleb,  visited  the  vaJley  of  Eshcol  and  brought  away  ''one  cluster,''  so  heavy 
that  it  was  borne  ''  between  two  upon  a  staff.''  It  grows  to  an  enormous  size 
when  under  cultivation.  Schulz  says  he  supped  under  a  grape-vine  in  Palestine 
the  stem  of  which  was  a  foot  and  a  half  in  diameter,  the  height  30  feet,  and  its 
branches  formed  a  canopy  30  feet  in  diameter.  ''  The  clusters,"  ho  adds,  ".aie 
80  large  that  they  weigh  10  or  12  pounds,  and  the  berries  may  be  compared 
with  our  large  plums."  A  gentleman  from  California,  of  undoubted  veradty, 
informs  me  that  he  has  seen  a  foreign  vine  in  that  State,  planted  a  centuir  or 
more  ago  by  the  Jesuit  missionaries,  which  has  a  diameter  even  greater  than  this. 

There  are  few  plants  more  inclined  to  vary  or  sport  than  the  grape.  All 
the  European  varieties,  which  vary  so  much  in  color  and  sweetness,  have  been 
produced  from  the  same  species,  and  sometimes  white  varieties  and  black  have 
grown  on  the  same  stalk. 

The  following  are  some  of  the  varieties  derived  from  the  Vitis  labrusca: 
the  Adirondac,  Anna,  Cassady,  Catawba,  Concord,  Christine,  Crevelling,  Diana, 
Dracut  Amber,  Hartford  Prolific,  lona.  Isabella,  Israella,  Ives's  Seedling,  Ljdia, 
Maxatawny,  Rebecca,  and  Union  Village. 

From  the  Vitis  cordifolia  originated  the  Clinton,  Franklin,  and  Taylor's  Ballet 

From  the  Vitis  (estivdlis  we  have  the  Alvey,  Devereaux,  Elsinburg,  Herbe- 
mont,  Lenoir,  and  Norton's  Virginia. 

Many  of  our  useful  as  well  as  ornamental  plants  vary  much  by  change  of 
habitat  and  by  culture.  The  cabbage  in  its  wild  state  had  scarcely  any  head. 
The  beet,  carrot,  parsnip,  and  turnip  had  roots  no  larger  than  the  commcm 
thistle,  (Cirsium  arvensej  The  tubers  of  the  potato  were  but  little  Larger  than 
the  groundnut,  (Arctlia  tri/oliaj  and  the  tomato  bore  fi*uit  very  much  like  the 
potato-ball,  but  now,  by  cultivation  and  selection,  it  has  acquired  a  size  of 
more  than  six  inches  in  diameter.  The  strawberry  has  become  many  times 
larger  than  in  its  natural  state.  Professor  Buckman,  of  England,  in  a  few 
years  converted,  by  cultivation  and  careful  selection,  the  wild  parsnip  into  new 
and  good  varieties.  M.  Vilmorin  produced  the  same  change  in  the  wild  carrot 
in  a  few  generations.  Winter  wheat  and  spring  wheat  may  be  converted  into 
each  other.  "  M.  Monnier  sowed  winter  wheat  in  spring,  and  out  of  100  plants 
four  alone  produced  ripe  seeds,*  thesa  were  sown  and  resown,  and  in  three  years 
plants  were  reared  which  ripened  all  their  seed.  Conversely,  nearly  all  the 
plants  raised  from  spring  wheat  which  was  sown  in  autumn,  perished  from  froBi} 
but  a  few  were  saved,  and  produced  seeds,  and  in  three  years  this  spring  variety 
was  converted  into  a  winter  variety."*     Running  or  twining  beans  may^ 

*  Variation  of  Animals  and  Plants,  &c.,  vol.  1,  p.  380. — Charles  Darwin. 
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educed  to  hush  beans  by  selecting  the  fruit  that  grows  nearest  the  ground  from 
rear  to  year,  and,  on  the  contrary,  their  stems  may  be  made  to  grow  much 
lOnger  by  selecting  pods  from  the  top  or  end,  and  constantly  planting.  Cucum- 
bers may  bo  dwarfed  in  size,  and  almost  stopped  in  running,  by  selecting  seeds 
from  those  which  grow  near  the  root,  and  planting  constantly.  A  farmer  might 
very  easily  originate  a  new  variety  of  wheat,  by  selecting  some  head  which  dif- 
fered very  much  in  size  of  kernel  or  length  of  spike,  and  sowing  the  seeds  by 
themselves,  from  year  to  year,  on  well-prepared  land,  and  "weeding  out,''  those 
heads  which  arc  not  like  the  original  type,  and  rejecting  the  small  seeds.  The 
same  is  true  of  maize,  peas,  beans,  and,  indeed,  of  all  plants  that  are  inclined  to 
sport  or  vary.  Single  flowers  which  have- a  tendency  to  sport  may  be  converted 
into  double  flowers  by  long  cultivation  isi  rich  soil,  and  sometimes  by  keeping 
the  seeds  for  several  years,  till  they  become  weakened  in  their  power  of  germi- 
nation, and  the^  planting  them.  Every  tendency  in  the  plant  to  vary  must  be 
carcfnlly  watched.  Rev.  W.  Wilson,  after  sowing  the  seeds  of  the  Anefnane 
coronaria  for  several  years,  uoiic^d  one  flower  that  had  an  additional  petal. 
He  sowed  the  seeds  of  this  flower,  and  continued  to  do  so  for  a  few  generations, 
and  obtained  several  new  and  beautiful  varieties, -with  six  or  seven  rows  of  petals. 
In  this  way  most  of  our  roses,  pinks,  larkspurs,  ranunculuses,  and  dahlias  were 
changed  from  their  normal  to  their  double  form.  So,  also,  the  simple  colors  of 
the  dahHa  and  other  flowers,  as  white,  yellow,  red,  purple,  &c.,  were  originated 
hy  watching  the  first  indications  in  the  direction  of  any  particular  color,  and 
cherishing  and  developing  this  tendency  by  sowing  its  seeds.  If  this  process  of 
sowing  the  seeds  of  double  flowers  is  carried  too  far,  all  the  organs  of  reproduction 
are  sometimes  transformed  into  petals,  and  the  law  of  sterility  then  comes  in, 
to  prevent  the  abnormity  from  being  perpetuated  by  reproduction. 

When  a  valuable  plant  of  any  kind  has  been  obtained,  it  is  very  desirable  to 
preserve  it,  and  cause  it,  if  possible,  to  produce  true  seeds  every  year,  and  thus 
prevent  it  from  reverting  to  its  original  or  common  form.  This  process  is  called 
by  gardeners  "  setting,"  and  consists  in  planting  the  seeds,  for  several  years,  by 
themselves,  and  entirely  unconnected  with  any  other  plants  similar  to  it,  and 
gnarding  at  the  same  time  against  bees  and  other  insects  which  may  convey 
pollen  to  it.  In  this  way,  and  by  *'  weeding  out"  constantly,  the  plant  becomes 
"  set,"  and  will,  with  proper  care,  reproduce  itself  regularly  from  year  to  year. 
It  must  be  remembered,  however,  that  no  variety  will  reproduce  itself  in  every  par- 
ticular of  shade  of  color,  or  taste,  or  other  properties ;  and,  therefore,  when  we 
^sh  to  perpetuate  a  variety  exactly,  it  must  bo  done  in  the  same  manner  as  in 
the  case  of  hybrids,  by  scions,  cuttings,  suckers,  layers,  &c. 

Varieties  may  also  bo  produced  by  cross-breeding.  We  have  already  shown 
^  what  cross-breeding  consists,  how  the  operation  is  performed,  and  to  what 
class  of  plants  it  is  applied.  It  now  only  remains  to  explain  its  effects  on  the 
objects  employed.  All  varieties,  as  has  before  been  remarked,  are  perfectly 
fertile  between  one  another,  and  it  may  bo  laid  down  as  a  general  principle  of 
universal  Jipplication,  except  in  cases  where  the  relation  is  very  close,  that  cross- 
breeding produces  strength  in  the  offspring,  a  result  precisely  the  reverse  of  true 
'hybridization,  which  always  occasions  weakness  in  some  form.  The  design  of 
this  law  of  cross-breeding  is,  doubtless,  to  invigorate  the  species,  and  keep  up 
^^^  tone  and  type  to  its  original  or  primordial  standard.  Mr.  Gharles  Darwin, 
^king  of  its  effects,  says : 

The  evidence  immediately  to-be  ^ivon  convinces  me  that  it  is  a  great  law  of  nature  that 
^  organized  beings  profit  from  an  occasional  cross  with  individaals  not  closely  related  to 
j'^  bj  blood ;  and  that,  on  the  other  haad,  long-continued,  close  interbroeding  is  iDJnrions. — 
"^^ation  of  Animals  and  Plants,  &c.,  vol.  2,  p.  144. 

This  exception  of  close  interbreeding,  or  cross-breeding,  which  signifies  the 
^e  thing,  is  obviously  a  wise  provision  of  nature  to  prevent  varieties  from 
^coming  too  fixed  in  their  habits,  and  differing  too  much  from  the  original  species ; 


310  AGRICULTURAL  REPORT. 

Qjadj  in  the  human  race,  to  keep  the  members  of  families  within  the  proper  and 
natural  limits  of  the  marriage  relation. 

The  offspring  produced  by  cross-breeding,  as  by  hybridizing,  is  of  a  cbarao> 
ter  nearly  intermediate  between  the  parents,  the  characters  of  the  male  usoaUy 
being  the  most  prominent ;  but  the  variety  which  possesses  the  greatest  strength, 
and  is  nearest  the  type  of  the  original  species,  finally  predominates.    It,  there- 
fore, has  an  important  influence  in  oljliterating  individual  differences,  and  giving 
uniformity  of  character  to  varieties  of  the  same  species.     By  repeatedly  cross- 
breeding the  different  varieties  of  the  same  species,  we  could  ultimately  arrive  very 
nearly  at  the  original  standard  or  type  of  the  species.    Varieties  of  plants  may  be 
improved  by  cross-breeding  j  and  even  the  same  variety,  when  it  is  grown  in^ 
different  sections  of  the  coimtry  for  a  few  generations,  and  then  the  seeds  are 
brought  together  and  planted,  will  be  invigorated  and  improved  in  size  and 
quality. 

Gross-breeding  has  one  advantage,  and  a  very  important  one,  over  cultivation 
in  the  production  of  varieties,  in  the  fact  that  they  may  be  produced  at  onoe^ 
with  a  very  great  degree  of  certainty,  by  uniting  two  known  qualities  in  one 
individual.  In  this  way  we  may  combine  directly,  and  at  our  pleasure,  the 
desirable  qualities  of  two  known  varieties,  and  produce  a  cross-bre^  sometimes 
far  superior  to  either  when  taken  alone.  *  But  notwithstanding  this,  we  must  look 
to  cultivation  principally  for  originating  the  primary  qualities,  and  to  cross- 
breeding for  blending  them  in  beautiful  and  harmonious  proportions.  Althongb 
as  yet  by  far  the  greater  number  of  the  best  varieties  of  our  fruits,  and  other 
plants,  as  the  apple,  pear,  peach,  melon,  and  turnip,  were  probably  obtained  by 
cultivation,  yet  very  many  of  the  choicest  were  the  result  of  the  artificial  crosB- 
breeding  of  these  primary  varieties. 

Besides  the  advantages  already  named,  cross-breeding  improves  the  size  and 

aoality  of  the  fruit  of  plants,  their  hardiness  and  prolificacy,  and  the  beanty  of 
leir  flowers.  It  has  been  found  to  be  one  of  the  most  effectual  means  of  acdi- 
Biation,  so  that  plants  which  could  not  endure  the  cold  of  the  more  nortben 
climates  are  made  perfectly  hardy  by  this  process.  By  it  we  may  give  to  the 
hardy  pears  of  the  north  the  delicate  sweetness  of  those  of  the  south;  to  the 
insipid  and  watery  grape  the  richness  of  the  Black  Hamburg;  and  to  the  white 
rose  the  delicate  blush  which  the  crimson  imparts. 

The  benefits  derived  from  this  art  are  finely  summed  up  in  the  following 
extract  from  the  London  Horticultural  Magazine : 

To  it  we  owe  some,  indeed  many,  of  our  most  beautifol  garden  flowers,  as  well  as  Uie 
most  valuable  of  our  fruits  and  vegetables.  Among  flowers,  the  most  important  qosliUes 
which  can  be  impressed  on  the  different  races  are  greater  hardiness  of  constitution,  precocity 
or  tardiness  of  nowering,  the  communication  of  odor  .where  it  is  not  p6ssessed,  increase  in 
size,  alterations  in  the  forms  of  individual  flowers,  or  greater  prolificacy  and  improved 
arrangement,  as  regards  their  coUectiye  production.  Modifications  and  the  blending  of  eolonT 
which  are  sometimes  aimed  at,  seem  to  be  the  most  paltry  changes  of  any  that  are  attempted. 
Among  fruit  and  vegetables,  the  changes  to  be  effected  should  do  confined  more  to  prodac- 
tiveness  and  Quality  than  to  appearance.  Thus,  the  increase  of  size,  together  with  improve- 
ment or  modincation  of  the  sensible  qualities,  are  the  main  objects  to  be  8ought,«follow6d  by 
such  qualities  of  general  application  as  greater  hardiness,  precocity,  tardity,  or  prodaetire- 
nets." 

So  important  have  the  subjects  of  hybridizing  and  cross-breeding  been  regarded 
by  the  trustees  of  the  Massachusetts  Agricultural  College;  recently  established 
by  the  munificent  grant  of  Congress,  that  particular  apartments  have  been  fitted 
up,  at  great  expense,  especially  for  this  object,  with  all  the  conveniences  and 
appliances  necessary  to  conduct  the  work  with  efficiency  and  success.  Hun- 
dreds of  persons  in  this  country  and  in  Europe  are  already  at  work  in  experi- 
menting upon  various  plants  by  these  methods,  and  I  have  no  doubt  their  labors 
will  be  successful,  and  of  great  practical  value  to  the  agriculturists  of  our  country. 

Mr.  T.  A.  Knight  was  one  of  the  earliest  experimenters  in  this  art,  and  oiigi* 
Dated  many  very  excellent  varieties  of  fniits,  vegetables,  and  cereal  plants,  some 
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•f  whicli  at  the  present  time  are  among  the  most  valnablo.  Coe's  Golden  Drop 
7€La  produced  by  him  from  the  Green  Gage,  fertilized  by  the  Magnum  Bonum ; 
be  Black  Eagle  cherry,  from  tho  Bigarreau  or  Graffion,  fertilized  by  the  May 
)ake;  the  Elton,  from  the  Bigarreau  or  Graffion,  fertilized  by  the  White  Heart; 
nd  the  Tillington  and  Moccas  pears  are  his,  though  not  of  the  best  quality.  He 
Iso  originated  varieties  of  peas,  beans,  wheat,  &c.  Messrs.  Raynbird  &  Maud, 
f  France,  originated  an  improved  variety  of  wheat  from  the  Donna  Maria,  fer- 
lized  by  the  Boston  Red.  The  ear  was  much  larger  and  the  straw  stronger. 
Vom  the  Oxford  Red,  fertilized  by  the  Pearl  White,  a  much  larger  ear  than 
liber  was  obtained.  Mr.  Maud  observed  that,  as  a  general  rule  in  cross-breed- 
1^  wheat,  a  strong  male  and  a  weak  female  produced  a  better  plant  than  a 
reak  male  and  a  strong  female.  Professors  Gartner  and  Kolreuter  produced 
iionsands  of  cross-breeds;  and  also  the  Dean  of  Manchester,  Dean  Herbert, 
nd  more  recently  M.  Godron,  of  France.  It  is  very  extensively  carried  on  in 
•Vance  and  Germany,  and  many  Tarieties  of  apples  and  pears  have  been  origi- 
lated  which  are  among  the  best  known.  The  number  of  flowers  that  have  been 
mproved  in  this  way  in  hardiness  and  color  is  immense.  Most  of  the  dahlias, 
he  primary  colors  of  which  have  been  so  agreeably  blended  in  their  variegated 
lowers,  owe  their  beauty  to  this  art.  Many  of  the  fuchsias,  chr}^santheraums,  and 
^Isams,  originated  in  this  way. 

It  mav  be  well  to  remark  hero  that  it  cannot  s^cnerallv  be  known  *with  cer- 
ainty,  when  a  new  variety  first  begins  to  bear,  whether  the  fruit  w  ill  be  of  good 
[oality  or  not.  It  usually  takes  several  years  for  it  to  develop  itself  perfectly. 
^f  there  should  be  any  doubt  at  any  time  whether  a  plant  is  a  hybrid  or  a  cross- 
)reed,  it  may  generally  be  known  by  observing  the  following  particulars :  If  it 
B  intermediate  between  its  parents  and  does  not  produce  seeds,  or  j^roduces  such 
18  will  reproduce  it  only  for  a  few  generations,  it  is  probably  a  true  hybrid ;  but, 
m  the  contrary,  if  it  is  intermediate,  and  its  seeds  are  perfect,  and  produce  ^ngor- 
)Ti8  offspring  continually,  it  is  a  classific  hybrid  or  a  cross-breed. 

The  process  of  cross-breeding  plants,  although  recent  in  its  origin  a*;  ai-tificially 
Dtacticed,  is  of  very  ancient  date  as  carried  on  in  the  wide  domain  of  the  vege- 
able  kingdom.  It  commenced  probably  with  the  offspring  of  the  first  plant 
seated  by  Omnipotent  Power.  Nature  is  continually  carrying  it  on  in  the  field, 
;he  orchard,  and  the  garden.  The  pollen  is  passing  from  the  flower  of  one 
variety  to  that  of  another  of  the  same  species;  thus  fertilizing  countless  numbers, 
le  seeds  of  which  will  develop  forms  and  fruits  unknown  before.  Hence 
I  vast  number  of  the  new  varieties  of  flowers  and  plants  which  are  commonly 
rapposed  to  be  the  result  of  some  great  and  powerful  ctibrt  of  nature,  may  have 
[)een  produced  by  this  process  of  nature's  cross-breeding.  The  Baldwin  apple 
\iSL&  a  strong  resemblance  in  form,  color,  and  flavor  to  tho  Esopus  Spitzenburgh, 
ind  it  may  perhaps  be  a  seedling  raised  from  a  seed  of  some  other  apple  ferti- 
lized by  its  pollen.  It  is  not  probably  the  result  of  accidental  growth  from  an 
ordinary  seed,  unafiected  by  cultivation  or  cross-breeding. 

In  the  foregoing  observations  we  have  seen  in  what  hybridizing  and  cross- 
breeding consist,  the  manner  in  which  they  are  performed,  tho  classes  of  plants 
X)  which  they  may  bo  applied,  and  the  beneficial  results  that  have  accrued  to  man 
'rom  the  introduction  of  a  multitude  of  new  plants  into  the  vegetable  kingdom ; 
md  yet  it  is  sometimes  more  desh^ble  to  the  practical  agriculturist  to  know  how 
x>  anticipate  and  avoid  these  intermixtures  than  to  produce  them.  It  becomes 
lecessary,  therefore,  when  we  are  about  to  cultivate  different  plants  in  the  vicin- 
ty  of  one  another,  to  ascertain  how  nearly  they  are  allied,  or  to  what  class  or 
classes  they  belong.  If  they  belong  to  species  of  different  genera  we  may  expect 
10  trouble  from  any  intermixture  which  they  may  occasion.  The  pea  fPisum 
sativum  J  and  thebean  (Fluxseolus  vulgaris  J  i\iQ\iQac\i(  Amy gdalus  PersicaJ  hnd 
;he  apple  (Pyrus  maluSj)  the  common  potato  (Solanum  tuberosum)  and  the 
jweet   ^iaXo  ( Convolvultis  batatus,)  the  beet  (Beta  vulgar  is  J  and  the  turnip, 
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(Brasska  camxjcstrisj  the  parsnip  (Fastinaca  sativaj  andtbe  caxYoiflkucui 
carota,J  will  never  intermix  with  each  other  under  any  circmnstances,  however 
much  they  may  seAn,  in  Bomo  respects,  to  be  similar;  ior  they  are,  as  maybe 
seen,  species  of  diflerent  and  remote  genera,  and  nature  has  declared  that  they 
shall  never  unite.  They  may  be  cultivated  in  the  closest  proximity,  but  they  can- 
not intermix  j  and  the  seeds  which  each  produces  will  bo  its  own,  peculiar  and 
distinct  from  every  other!  Therefore,  the  lirst  inquiry  to  be  made  in  respect  to 
any  plants  imder  consideration  is,  whether  they  belong  to  different  genera.  If 
they  do,  they  will  very  rarely  intermix,  even  with  the  present  botanical  clasafi- 
cation.  Wc  may  easily  know  to  what  genus  or  species  any  plant  belongs,  bjr 
txuTiing  to  its  name  in  any  standard  botany  now  in  use. 

On  this  principle  we  are  able  to  give  a  satisfactory  answer  to  the  inquiry^ 
whether  one  plant  will  turn  into  another;  as  chess  ^jBra?nti5  5ecaZiwM5^  into  wheat 
^  TritiaimvuigareJ  oats  f  Arena  sativaj  mUyharley  (Hordeum  vuJgareJ  or  there- 
verse.  In  the  case  of  the  iirst  two  plants,  it  wnll  be  observed  that  they  are  of  different 
species,  and  also  belong  to  different  genera.  It  has  been  laid  down  as  a  law  of  natnie 
that  species  are  distinct,  and  were  created  so,  and  therefore  can  never  change  into 
one  another.  But  these  species  belong  to  diflerent  genera,  and  we  have  seen  that, 
when  species  are  thus  remotely  allied,  they  will  very  rarely  even  hybridize.  The 
two  plants  under  consideration  answer  to  both  of  these  conditions,  and  of  course 
one  cannot  change  into  the  other.  But,  further,  the  experiment  has  frequently 
been  tried  to  tmn  chess  into  wheat  by  high  cultivation,  but  has  always  resulted 
in  failure  j  the  only  change  which  has  been  effected  being  an  improved  variety 
of  chess,  w  ithout  any  change  in  its  nature.*  In  cases  in  which  wheat  is  supposed 
to  have  changed  into  chess,  there  must  have  been  some  deception  which  escaped 
the  obsei*vation  of  the  cultivator.  The  seeds  might  have  been  carried  in  the 
manure,  which  W'as,  perhaps,  purchased  at  som(3  neighboring  stable  in  which 
chess  mixed  with  the  hay  had  been  consumed  l)y  the  horses  or  other  animals. 
They  may  have  been  lying  in  the  ground  for  many  yeai*s,  and  from  a  greater 
depth  of  ploughing  than  usual  have  been  brought  up  to  the  light  and  heat  of  the 
sun,  and  thus  made  to  germinate,  since  wo  know  that  the  longevity  of  seeds  is 
very  great.  Some  new  fertilizer  may  have  been  applied  which  has  penetrated 
deeply  enough  to  stimulate  the  donnant  seeds  into  growth,  and  thus  cause  the 
chess  to  appear,  on  the  same  principle  that  applying  ashes  to  fields,  where  vo 
clover  had  gro^vn  for  several  years,  will  cause  it  to  spring  up  in  large  quantities. 
The  clover  seeds  had  been  Ivin":  dormant  for  years  in  the  earth,  and  the  ashest 
stimulated  them  into  growth.  In  cases  in  which  wheat  was  sown  and  chess  grew 
in  Its  place,  the  fact  maybe  explained  by  supposing  that  the  wheat  perished  froni 
too  much  wet,  or  too  great  cold,  or  some  other  cause ;  and  tho  chess,  bemg  more 
hardy,  survived,  and  took  its  place.  There  must  have  been  some  fallacy  of  this 
kind;  for  no  one  who  is  familiar  with  the  laws  of  reproduction  can  suppose  that 
one  of  these  would  change  into  tho  other. 

On  the  principle  of  the  longevity  of  seeds,  it  may  be  shown  why  a  growth  of 
blackbeny  or  raspberry  bushes  sometimes  springs  up  on  burnt  lands  and  others, 
after  the  Ibrest  has  been  cut  away.  Tho  seeds  had  been  caiTied  there  by  birda 
when  the  trees  were  standing,  and  had  been  covered  up  in  the  earth  to  a  depth 
below  tho  influence  of  the  diurnal  heat,  or  of  the  fires  above  them.  But  when 
these  seeds  received  the  light  and  heat  of  the  sun,  and,  in  the  case  of  the  burnt 

*  In  tho  case  of  JE^ilops  triticoides^  which  M.  Esprit  Fabre  declared  he  converted  into 
wheat  by  cultivation,  it  appears  that  it  was  a  true  hyDrid  from  JEgilops  ovata^  fertilised  hy 
Trilicum  vulgarCf  (wheat,)  and  that  the  hybridity  of  the  JEgilops  ovata  was  absorbed  by  tho 
stroD^r  parent  Triticum  vulgare^  or,  perhaps  more  properly,  died  out  by  cultivatioiL— 
Variations  of  Animals  and  Plants,  &c.,  vol.  1,  p.  377;  and  Gardeners'  Chronicle,  for  1865, 
p.  27. 

t  Old  spmce-fir  seed,  which  wonld  scarcely  germinate  at  two  years  old,  produced  a  fioe* 
healthy  crop  when  three  years  old,  having  been  first  damped,  and  then  mixed  with  newlj' 
slacked  lime. — Theory  and  Practice  of  Horticulture,  edition  of  1855,  p.  236. 
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• 

Wide,  the  stimulus  of  the  ashes,  they  began  to  grow,  and  produce  a  new  forest  of 
different  kind,  of  strong  and  healthy  brambles,  yielding  abundant  and  delicious 
uit- 

^Iso,  the  reason  why  a  pine  forest  is  generally  succeeded  by  oaVs,  may  bo 
[plained  partly  on  this  principle  and  partly  on  another,  viz.,  the  plan  which 
ttiixe  adopts  to  secure  a  rotation  of  crops.  The  seeds  of  the  pines  are  carried 
to  the  oak  forest  by  the  winds  and  the  birds  which  inhabit  it,  and,  in  conse- 
enceof  the  shade  and  cold  they  do  not  germinate;  but  when  the  light  and 
a.ti  of  the  sun  are  let  in  by  the  removal  of  the  trees,  they  grow  immediately. 
L  t:he  contrary,  the  squirrels  carry  the  acorns  of  the  oaks  away  into  the  pine 
*est  and  bury  them  in  the  soft  earth,  where  they  may  ^et  them  again  for  food; 
t  often  they  never  come  for  them,  and  they  germinate  in  the  shade,  which  is 
^-oiablo  to  their  early  growth,  and  increase  till  they  arrive  at  a  certain  size,  and, 
t,\xe  pines  are  not  cut  away,  then  they  die  out.  Bat  if  the  trees*  are  removed 
3y  spring  up  quickly,  and  by  their  mpid  increase  prevent  the  seeds  of  the  pines 
>m  growing  in  a  soil  already  shaded  by  the  small  oaks,  and  exhausted  by  the 
evious  growth.  If  the  neighboring  forest  had  been  chestnut  or  hickory,  the 
•OMTth  would  have  been  one  of  these.  Thus  we  may  learn  from  nature  a  valu- 
t>le  lesson,  showing  the  necessity  of  a  rotation  of  crops. 

In  species  of  plants  belonging  to  the  same  genus,  there  is  frequently  great 
iifficulty  to  be  encountered  in  preventing  them  from  hybridizing.     Although  it 
B  a  general  rule,  previously  laid  down,  that  species  of  the  same  genus  will  not 
bybridize  unless  nearly  allied,  and  that  the  cases  in  which  they  do  are  but 
exceptions  to  the  general  principle,  yet,  despite  this  repugnancy  to  hybridization, 
there  are  some  which  are  classified  as  distinct  species  that  intermix  with  almost 
equal  facility  as  varieties  of  the  same  species,  and  it  requires  the  most  per- 
sistent watchfulness  on  the  part  of  the  agriculturist  to  prevent  their  union.     As 
an  instance  of  this  kind  we  may  mention  the  pumpkin  f  Cucurbifa  pepoj  and 
tlie  squash  fCuairhita  melopepoj  which  are  usually  regarded  as  distinct  but 
cloBely  allied  species.     The  question  now  arises — how  can  we  know  what  species 
will  hybridize,  and  what  will  noil     It  can  bo  known  only  from  experiments  of 
our  own  or  others ;  and  it  will  never  be  safe  to  cultivate  species  of  the  same  genus 
^  the  vicinity  of  one  another  without  a  previous  knowledge  of  their  relationship 
or  alliance. 

The  question  is  sometimes  asked  whether  these  two  plants  ^vill  change  into 

fach other.     The  answer  may  be  safely  given  that  they  will  not;  but  they  will 

Intermix,  and  forn  a  classific  hybrid  which  will  resemble  both  plants,  but  will 

^U  be  different  from  either.     Since  it  is  a  law  of  hybridization  that  the  hybrid 

partakes  of  the  nature  of  both  parents,  and  as  a  general  nilo  the  chai'acteristics 

pf  the  male  parent  predominate  over  the  female,  it  is  evident  that  when  the  squash 

^fertilized  by  the  pumpkin  the  fruit  grown  from  the  seed  of  the  fertilized  piflipt 

^1  resemble  the  pumpkin  more  than  the  squash ;  and,  on  the  contrary,  when 

^'^o  pumpkin  is  fertilized  by  the  squash  the  offspring  will  resemble  the  squash 

^ore  than  the  pumpkin,  though  neither  will  be  changed  into  the  other.     If, 

"owever,  the  pumpkin  is  the  stronger  plant  in  its  specific  character,  the  offspring 

^y  possibly  in  either  case  resemble  the  pumpkin  more  than  the  squash.     None 

^f  the  species  of  the  squash  and  the  pumpkin  should  be  cultivated  near  one 

^liother. 

The  muskmelon  (Cucumis  rtieloj  and  the  watermelon  (Cucumis  citruUus) 
^  liable  to  hybridize.  It  is  said  by  some  that  the  muskmelon  and  the  cucum- 
ber fCucumis  sativusj  will  hybridize,  but  M.  Sageret,  an  experienced  hybridist, 
leclares  that  ho  was  unable  to  effect  any  union  between  them.  All  the  species 
f  the  Cucumis,  or  melons,  cucumbers,  and  colocynths,  should  not  be  cultivated 
Qgether. 

The  inquiry  has  frequently  been  made  whether  the  Bush  Bean  fPhascolus 
anus)  will  change  into  the  Pole  Bean,  fPhaseolus  vulgar  is,  J    It  will  not. ,    But, 
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if  it  is  fertilized  by  the  Pole  Beim,  a  classific  hybrid  will  be  produced  resembling 
both,  and  doubtless  will  be  a  dimbin<^  bean,  but  not  the  same  as  the  male  parent, 
or  Pole  Bean.  The  Bush  Bean  is  regarded  by  many  as  a  variety  of  tbe  Pole 
Bean,  and  therefore  the  two  readily  hybridize  when  cultivated  near  each  other. 
Care  should  always.be  taken  to  separate  them  at  considerable  distance;  and  so 
with  all  the  cultivated  species  of  the  Phase'oluSy  or  beans. 

M.  Sageret  says  the  common  cabbage  (Brasska  oleroQea)  will  fertilize  all  the 
turnip-bearing  species  of  the  Brassica,  as  Brasska  campestris,  Brasska  rapOj 
and  Brasska  napm ;  but  none  of  them  will  fertilize  the  cabbage.  Thus  it  may 
be  Been  that  the  cabbage  will  intermix  with  the  turnip,  but  the  turnip  will  not 
intermix  with  the  cabbage.  All  the  turnip-bearing  species  will,  however,  hybri- 
dize with  one  another.  Therefore,  when  seeds  are  to  be  grown  from  tJie  cabbage, 
turnip,  colza,  or  rape,  they  should  not  be  cultivated  together. 

The  interriiixture  of  plants  takes  place  only  by  means  of  their  flowers,  and 
consequently  no  cross-breeds  can  be  produced  from  cultivating  the  tubers  of  dif- 
ferent varieties  together.  The  different  varieties  of  the  common  potato  will  never 
intermix  by  their  tubers,  and  they  may  be  planted  in  the  same  hill  without  the 
least  possibility  of  intermixture.  They  will,  however,  intermix  through  their 
flowers,  like  other  plants,  but  no  effect  will  be  produced  on  the  tubers  by  this 
intermixture ;  it  is  only  in  the  seeds  grown  in  the  potato  ball.  The  size  of  the 
tubers  may  be  considerably  increased  by  removing  the  flower-buds  or  the  floweiB 
from  the  stalks;  and  varieties  that  have  never  fruited  may  frequently  be  made 
to  blossom  by  taking  away  a  part  of  the  tubers,  that  the  nourishment  may  be 
thrown  into  the  stalks  and  flowers.  A  greater  profusion  of  flowers  may  also  be 
obtained  the  next  year  from  ornamental  shrubs,  than  otherwise  would  have  been, 
by  breaking  off  the  blossoms  of  the  present  year  before  they  go  to  seed. 

The  inquiry  whether  varieties  of  plants  will  degenerate  or  "run  out,"  as  it  ii 
sometimes  termed,  is  one  that  has  created  much  interest  at  different  times,  and 
is  really  of  great  practical  importance  to  the  agriculturist.  There  is  no  doubt 
that  they  will  degenerate,  and  the  degeneracy  may  result  from  various  causesj 

1.  There  is  a  natural  tendency,  which  has  been  verified  by  long  observation, 
in  all  plants  to  revert  to  theiik  original  species.  They  seem'  to  be  out  of  their 
natural  sphere  when  brought  into  a  high  state  of  cultivation,  and  very  much  in 
the  condition  of  the  savage  who  has  been  taken  from  his  forest  home  and  edu- 
cated in  some  seminary  of  learning.  He  is  constantly  uneasy,  and  when  the 
first  opportunity  is  presented  escapes  to  his  native  haunts,  and  joins  his  old  com- 
panions in  their  revels  and  vices.  Therefore,  great  care  should  bo  taken  that 
the  largest  fruit  and  the  best  ears  of  wheat  and  com  may  bo  selected  in  order 
that  the  choicest  seeds  may  be  procured  and  sown ;  otherwise  the  plants  will 
degenerate  in  time,  and  most  if  not  all  the  excellent  qualities  which  they  pod- 
sessed  will  be  lost.  Professor  Lindley  says :  '^  In  all  cases  whore  any  importance 
is  attached  to  the  result,  the  plumpest  and  heaviest  seeds  should  be  selected  if  the 
greatest  vigor  is  required  in  the  seedling.'' 

2.  They  may  degenerate  for  want  of  proper  culture.  As  culture  has  much 
to  do  in  developing  new  varieties,  so  tho  neglect  of  it  will  do  much  to  destroy 
them,  and  there  is  no  doubt  that  our  best  fruits,  if  removed  from  our  orchards 
and  gardens  to'their  habitats  in  the  forests,  and  reproduced  from  their  seeds  for 
a  series  of  years,  would  be  no  better  than  the  original  species  in  a  wild  state. 
The  delicious  Newtown  Pippin  or  the  Pearmain  would  be  no  more  agreeable  in 
flavor  than  the  little  European  crab-apple  (Fyrus  malus^)  from  which  they  probably 
originated.    Professor  A.  Gray  says : 

Tlie  races  of  com,  wheat,  &c.,  which  now  preserve  their  character  nnchanged,  htv» 
become  fixed  by  centuries  of  domesticatioQ.  Even  these  at  times  manifest  an  nneqairocal 
dispobition  to  retaru  to  their  aboriginal  stock.  Were  cultivation  to  cease,  they  woald  all 
speedily  disappear ;  the  {neater  part,  perhaps,  would  perish  outright ;  the  remainder  would 
revert,  in  a  hm  generations  of  spontaneous  growth,  to  the  form  of  the  primitive  stock-' 
Botanical  Text  Book,  p.  304. 
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The  improving  hand  of  culture  must  be  continually  upon  thom,  or  they  will 
lose  all  their  good  qualities  and  become  worthless. 

3.  The  natural  cross-breeding  of  difierent  varieties  with  those  of  inferior  qual- 
ities is  a  very  frequent  caude  of  deterioration.  This  is  often  observed  in  gram- 
ineous, leguminous,  and  curcubitaceous  plants,  which  are  uiised  annually  from 
their  seecls.  All  the  varieties  of  maize  are  very  liable  to  deteriorate  in  this 
"way.  Those  of  the  Sorghum  saccJmratum  intermix  so  freely  that  cultivators  have 
fonnd  it  almost  impossible  to  obtain  pure  seeds.  From  the  same  cause  it  is 
extremely  difficult  to  preserve  any  of  the  varieties  of  the  melon  pure  for  any 
considerable  time.  No  one  can  have  any  security  of  obtaining  pure  seeds  UDless 
they  are  planted  many  rods  from  all  others,  and  the  perfect  flowers  from  which 
seeds  are  to  be  raised  are  covered  with  small  tents  of  gauze  of  sufficient  size  to 
inclose  each  and  protect  it  from  insects.  The  judicious  cross-breeding,  however, 
of  individuals  of  the  same  variety,  when  taken  from  a  distance,  will,  as  has  before 
been  observed,  have  a  tendency  to  improve  it. 

The  mingling,  even,  of  the  sap  of  different  trees,  as  in  grafting,  is  sometimes 
not  without  its  deleterious  effects  on  the  fruit  of  the  engrafted  scion;  and  the 
influence  becomes  more  and  more  apparent  the  further  we  get  from  the  purity  of 
the  parent  stock.  "  It  seems  nllowable,''  says  Professor  J.  Lindley,  "  to  infer 
that  the  goodness  of  cultivated  fmits  is  deteriorated  by  their  being  uniformly 
worked  upon  stocks  whose  fniit  is  worthless.  • 

The  common  apple,  when  grafted  upon  trees  bearing  very  austere  fruit,  is 
injured  by  the  cnide  and  bitter  sap  of  the  tree  on  which  it  has  been  grafted. 
On  the  contrary,  it  is  improved  by  being  grafted  upon  a  stock  superior  to  its 
own.  A  scion,  also,  taken  from  a  young  tree  which  has  never  fruited,  will  be 
hastened  in  its  growth  when  grafted  on  a  mature  tree,  and  bear  sooner  than  it 
would  if  it  had  been  left  to  itself. 

4.  They  may  degenerate  from  effect  of  climate.  A  vine,  for  instance,  which 
produces  very  delicious  grapes  in  Ohio  or  Missouri  may  become  very  inferior  in 
New  Hampshire  or  Maine.  Certain  fruits  cannot  be  perfected  except  in  certain 
localities  where  the  climate  is  particularly  adapted  to  their  growth  and  congenial 
to  their  nature.  There  are  only  a  few  countries  where  the  grape  will  grow  in 
perfection.  There  is  no  doubt  that  the  climate  has  in  many  instances  more 
influence  than  the  soil  in  causing  degeneration  of  plants.  "We  look  to  the  sunny 
skies  and  bland  atmosphere  of  Italy,  France,  Palestine,  or  California,  for  the 
highest  development  of  the  grape  and  the  pear,  but  for  the  apple  perhaps  there 
is  no  better  region  in  the  world  than  New  York  or  Massachusetts.  Plants,  then, 
should  be  selected  that  are  adapted  to  the  locality  in  which  they  are  to  be  cul- 
tivated, or  other^vise  dej^eneracy  must  be  expected,  labor  will  be  thrown  away, 
and  no  satisfactory  results  can  be  obtained. 

5.  The  opinion  is  generally  entertained  by  agriculturists  that  varieties  which 
are  raised  from  tubers  and  from  scions  or  buds  become  weakened  or  degenerated  by 
age.  This  is  stoutly  denied  by  Professor  J.  Lindley,  and  as  firmly  maintained  by 
Mr,  T.  A.  Knight  and  others.  Whatever  the  truth  may  be,  the  fact  is  obvious 
that  varieties  do  degenerate  by  long-continued  cultivation ;  but  the  change  may 
generally  bo  ascribed  to  other  causes  than  to  age.  In  the  case  of  the  potato  the 
various  elements  of  the  soil  that  are  peculiarly  adapted  to  its  growth  may  have  been 
•abstracted  by  fi*equent  planting  on  the  same  ground,  so  that  the  plant  is  actually 
starved  from  year  to  year,  and  thus  weakened  in  constitution  and  dwarfed  in 
size.  It  is  often  induced,  also,  from  sel^ting  for  seed  small  tubers  that  are 
imperfectly  matured,  and  have  not  secreted  starch  in  sufficient  quantity  to  give  ade- 
quate nourishment  to  the  new  plant  before  its  roots  have  been  sufficiently  devel- 
oped to  enable  them  to  draw  the  necessary  nourishment  for  its  support  from  the 
soil.  Or,  when  the  practice  of  dividing  the  tubers  has  been  adopted,  they  may 
have  been  cut  into  pieces  so  small  that  they  do  not  contain  enough  of  the  neces- 

•  sary  elements  to  produce  a  healthy  and  vigorous  plant.     In  order,  then,  that 
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there  should  be  no  deterioration,  tubers  should  be  selected  of  good  size — some 
of  the  largest,  if  they  are  sound  and  well  formed — ^and  cut  into  two  or  three 
pieces,  if  that  plan  is  preferred  to  planting  whole,  according  to  their  size.*  In 
this  way  the  size,  vigor,  and  mealy  qualities  would  be  kept  up,  and  a  good  and 
healthy  crop  be  secured  each  yeai*. 

Varieties  of  wheat,  too,  often  degenerate  for  the  same  reason.     A  person  who 
originates  a  new  vai*iety  selects  the  ear,  as  we  have  before  shown,  which  con- 
tains the  best  seeds ;  and  he  sows  them  from  year  to  year,  and  keeps  sowing  and 
selecting  them  and  no  others,  and  soon  he  gets  a  variety  which  is  much  improved. 
But  as  soon  as  it  goes  into  the  hands  of  the  cultivator,  all  the  seeds,  the  perfect 
and  the  imperfect,  ai*e  sown  promiscuously  and  constantly,  and  the  consequence 
is   degeneration   in  a  few  years.      Mr.   Charles  Danvin  in   *'  Variations  of 
Animals  and  Plants,"  &c.,  volume  1,  p.  379,  says  that  "  Colonel  Le  Couteor, 
in  his  persevering  and  successful  attempts  to  raise  new  varieties  by  selection, 
began  by  choosing  the  largest  ears,  but  soon  found  that  the  grains  in  the  same 
ear  differed  so  that  he  was  compelled  to  select  them  separately,  and  each  grmn 
generally  transmitted  its  own  character."     From  this  statement  it  is  evident  that 
the  largest  grains  should  be  selected  for  sowing  each  year.     This  might  be 
done  at  a  trifling  expense  by  sifting  the  grain  through  a  sieve  so  prepared  that 
the  small  kernels  might  pass  through,  and  the  large  ones  be  retained  in  the  sieve. 
Should  this  plan  be  i)ursued  yearly  there  w«uld  doubtless  be  less  complaint  of 
the  degeneration  of  this  crop.     The  soil,  no  doubt,  has  very  much  to  do  with 
keeping  up  the  size  and  vigor  of  the  plant  both  in  the  case  of  the  potato  anil 
the  wheat.     The  necessary  elements,  such  as  lime,  &c.,  which  conduce  to  their 
growth,  should  bo  supplied  with  watchful  care,  and  the  labor  would  be  rewarded 
•by  most  ample  and  sarisfactoiy  results. 

Too  much  stress,  in  every  department  of  agriculture,  cannot  be  laid  on  the 
importance  of  providing  the  proper  elements  for  the  food  of  plants,  whateve 
kind  may  bo  cultivated.  One  pereon,  perhaps,  finds  his  orchard  going  to  pre- 
mature decay,  while  his  neighbor's  is  thrifty  and  produces  abundant  crops.  He 
supposes  that  the  location  of  his  own  is  more  exposed  to  the  cold  winds  of  winter, 
or  that  by  some  singular  fatality  injurious  insects  infest  his  trees  more,  but  the 
thought  never  occurs  to  him  that  they  are  starving  for  the  food  which  their 
nature  demands,  when  at  the  same  time  his  neighbors  are  well  fed.  It  may  be 
true  that  neither  orchard  is  enriched  by  manure  from  the  stable,  but  one  is  so 
located  in  a  valley  as  to  receive  a  good  manuring  yearly  by  the  hand  of  nature, 
while  the  other  is  on  an  elevation  from  which  all  the  elements  of  growth  wash  away. 
[  have  witnessed  several  instances  of  this  kind ;  and  probably  one  great  reason 
why  trees  grew  better  in  the  early  settlement  of  the  coftntry  than  at  present  is 
that  the  excellent  manuring  which  they  received  from  the  rich,  vegetable  mold 
that  had  been  accumulating  for  ages,  and  the  heavy  coating  of  ashes  derived 
from  the  binning  of  the  forests,  were  the  elements  most  congenial  to  their  growth, 
and  supplied  their  principal  f(K)d  f  and  if  the  same  health-giving  manure  could 
be  applied  now  they  would  probably  grow  as  well  and  produce?  as  great  crops 
as  tlien.  They  must  have  food  to  live  upon  or  they  will  die,  more  from  neglect 
than  from  age.  The  amount  of  nourishment  required  to  make  the  'large  quan- 
tity of  fruit  which  a  healthy  orchard  produces  every  year  is  very  great,  and 

*  The  late  Mr.  Cbancey  E.  Goodrich,  of  New  York,  whose  knowledge  of  the  physiological 
itructure  and  habits  of  the  potato  was  probably  greater  than  that  of  any  man  in  this  country, 
or  perhaps  in  any  country,  having  been  acquired  by  long  experience  in  originating  and  culti- 
vating new  varieties,  says,  when  speakiug  of  the  practice  of  planting  potatoes  whole  or  cut: 
**  After  practicing  both  methods  for  years,  I  am  undecided  which  is  best.  Small  potatoes  and 
those  cut  very  small,  are  certainly  very  objectionable  in  a  physiological  point  of  view."  Mr. 
L.  S.  Abbott,  of  Ohio,  says  that  he  has  made  the  experiment  of  planting  alternate  rows  with 
whole  potatoes  and  those  which  have  been  cut,  and  that  those  planted  whole  invariably  pro- 
dnted  the  greater  crop.— See  Transactions  of  New  York  State  Agritultural  Society  for  lb47, 
p.  457. 
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only  a  Bmall  part  is  supplied  by  the  air.  The  annual  coating  of  leaves  which 
enrich  the  forest  is  blown  away  from  the  orchard,  and  of  course  the  equivalent 
must  be  supplied  by  the  fostering  care  of  man.  Orchards  have  been  saved  in 
health  for  many  years  by  proper  cultivation  and  manuring,  and  others  can  bo  pre- 
served by  a  similar  course  of  treatment. 

In  concluding  these  remarks,  I  would  say  that  the  field  of  the  agricultmist  is 
large,  comprising  in  its  area  the  animal,  the  vegetable,  and  the  mineral  kingdom. 
It  is  full  of  variety,  and  presents  a  multitude  of  objects  calculated  to  call  forth 
the  CTandest  ideas,  the  most  lofty  sentiments,  and  the  most  profound  reverence 
for  the  great  Architect  who  made  and  controls  them  all.  It  is  his  duty  to  make 
himself  acquainted  with  the  great  laws  of  nature  so  far  as  his  opportunities  will 
pennit,  that  he  may  apply  the  forces  which  are  placed  within  his  grasp  to  his 
own  pecuniary  benefit,  and  get  a  more  exalted  view  of  creative  power  and  wisdom, 
and  of  the  real  dignity  of  the  profession  which  he  is  pursuing. 


OUR  INDUSTRIAL  COLLEGES. 


It  is  proposed  to  give  in  this  article  a  summaiy  of  all  available  information 
idative  to  the  establishment  of  industrial  colleges  under  the  act  of  Congress 
approved  July  2, 1862.  The  subject  has  so  great  an  interest  for  farmers  through* 
out  the  country,  and  is  so  intimately  connected  with  an  intelligent  development 
of  our  national  resources,  that  we  hasten  to  show  what  has  been  done  to  secure 
the  advantages  arising  from  the  munificent  grant  of  Congress.  It  will  be 
observed  that  several  of  the  States,  which  fully  appreciate  the  value  of  this  gift, 
have  not  as  yet  matured  plans  for  establishing  colleges,  while  the  southern 
States,  in  their  unsettled  condition  consequent  upon  the  rebellion,  have  not  yet 
been  able  to  signify  their  acceptance  of  the  act.  The  history  of  these  institutions 
will,  therefore,  be  continued  in  future  reports  of  this  Department. 

On  the  14th  of  December,  1857,  Hon.  Justin  S.  Morrill,  of  Vermont,  chair- 
man of  the  Committee  on  Agriculture,  introduced  in  the  House  of  Repre- 
sentatives a  bill  appropriating  to  the  several  States  a  portion  of  the  public  lands 
for  the  purpose  of  encouraging  institutions  for  the  advancement  of  agriculture 
and  the  mechanic  arts..  Opposition  to  the  bill  manifested  itself  at  once,  and, 
instead  of  being  referred  to  the  Committee  on  Agriculture,  it  was  referred  to  the 
Committee  on  Public  Lands.  Four  months  afterward  the  chairman  of  that 
committee,  Mr.  Cobb,  of  Alabama,  reported  the  bill  adversely.  Having  been 
thus  brought  before  the  House  the  subject  was  discussed,  and  the  bill  finally 
passed  by  a  small  majority.  In  the  winter  of  1859  it  was  reached  in  the  Senate, 
and  was  strongly  advocated  by  Senators  Wadof  Harlan,  and  Stuart,  and  as 
strongly  opposed  by  Senators  Davis,  Mason,  and  Pugh.  It  subsequently  passed 
by  a  majority  of  two,  and  went  to  the  President,  but  was  soon  returned  with  a 
veto  by  Mr.  Buchanan. 

In  1862  the  same  bill  was  introduced  in  the  Senate  bv  Mr.  Wade,  was 
reported  favorably  by  Mr.  Harlan,  and  passed  on  the  10th  of  Juno  by  a  vote 
of  32  to  7.  The  bill  then  went  to  the  House,  and  on  the  17th  of  June  it  passed 
by  the  decisive  vote  of  90  to  25,  and  on  the  2d  day  of  July  became  a  law  by 
the  approval  of  President  Lincoln. 

The  purpose  of  the  donation  is  thus  stated  by  the  originator  of  the  bill : 

The  bill  proposes  to  establish  at  least  one  college  in  every  State  upon  a  sure  and  perpetual 
foundation,  acceptable  to  all,  but  especially  to  the  sons  of  toil,  where  all  the  needful  sciences 
for  the  practical  avocations  of  life  shall  bo  taught ;  where  neither  the  higher  graces  of  classical 
studies  nor  that  military  drill  our  country  now  so  highly  appreciates  will  be  ignored,  and 
where  agriculture,  the  foundation  of  all  present  and  future  prosperity,  may  look  for  troops 
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of  eamcBt  friends,  studying  its  familiar  and  recondite  economies,  and  at  last  elevating  it  to 
that  higher  level  where  it  may  fearlesslv  invoke  comparison  with  the  most  advanced  stud- 
ards  ot  the  world.  The  bill  fixes  the  leading  objects,  but,  properly  as  I  think,  leaves  to 
the  States  considerable  latitude  in  carrying  out  the  practical  details. 

The  following  analysis  of  tho  act  presents  its  important  features : 

I.  Every  State  may  receive  a  quantity  of  public  land  equal  to  30,000  acres  for  each  of  iti 
senators  and  representatives  in  Congress,  under  the  census  of  1860. 

II.  No  State  is  permitted  to  locate  its  scrip  within  the  limits  of  another  State,  althoneli 
its  assignees  may  do  so :  Provided^  That  not  more  than  1,000,000  acres  shall  be  located  bj 
such  assignees  in  any  one  of  the  States. 

III.  All  expenses  of  location,  management,  taxation,  &c.,  must  be  paid  from  the  State 
treasuries,  that  the  entire  proceeds  of  the  sale  of  the  lands  may  forever  remain  undiminished. 

lY.  The  proceeds  are  to  be  invested  in  safe  stocks,  yielding  not  less  than  five  per  cent  per 
annum,  and  the  interest  **  shall  be  invariably  appropriated  by  each  State  which  may  take  and 
claim  the  benefit  of  this  act,  to  the  endowment,  support,  and  maintenance  of  at  least  one  college 
where  the  leading  object  shall  bo,  without  excluding  other  scientific  and  classical  studies,  and 
including  military  tactics,  to  teach  such  branches  of  learning  as  are  related  to  agricnltnie 
and  the  m'echanic  arts,  in  such  manner  as  the  legislatures  of  tho  States  may  respectively 
prescribe,  in  order  to  promote  tho  liberal  and  practical  education  of  the  industrial  classes  in 
the  several  pursuits  and  professions  in  life. 

y.  The  grant  is  made  on  the  following  conditions :  1.  Each  State  shall  guarantee  the  entire- 
capital  of  the  fund  it  receives ;  that  is,  if  any  portion  of  tho  fund,  by  any  contingency,  sbsll 
be  lost,  it  shall  be  replaced  by  the  State  to  which  it  belongs.  One-tenth,  however,  of  the 
capital  may  be  devoted  to  the  purchase  of  lands  for  a  site  for  an  experimental  farm.  2.  No 
part  of  the  fund,  nor  the  interest  thereon,  shall  be  applied  directly  or  indirectly,  under  any 
pretence  whatever,  for  the  purchase,  erection,  or  repairs  of  buildings.  3.  Any  State  receiT- 
ing  the  grant  must  provide  an  institution  within  five-years  from  the  date  of  filing  its  accept* 
aace  of  the  act  witn  the  Commissioner  of  the  General  Land  Office.  4.  An  annual  report 
ahall  be  made  and  distributed.  5.  If  lands  improved  by  railrosids  are  selected,  the  number 
of  acres  will  be  diminished.  6.  No  State,  while  in  a  condition  of  rebellion  or  insurrection 
against  the  government  of  the  United  States,  shall  be  entitled  to  the  benefit  of  this  act 
7i  No  state  mav  receive  the  grant  unless  its  legislature  formally  accepts  it  within  two  yean 
of  its  approval  by  the  President, 

The  following  table  shows  the  number  of  acres  to  which  each  State  is  entitled 
[provided  Congress  removes  the  disability  of  States  that  have  not  complied  with 
the  provisions  of  the  bill]  under  this  act,  and  other  general  facts  relative  to  the 
acceptance  of  the  grant  by  the  State  legislatures  and  the  location  of  colleges, 
so  far  as  they  have  been  established  : 


.-.{.  ti. 


Alabama . 

Arkansas.. 

California 


Connecticut 


S 

i 


Delaware 
Florida... 
Georgia.. 
Illinois... 


Indiana 
Iowa  . . . 


Kansas . . . 
Kentucky 


Louisiana 
Maine  .  .. 


Maryland  .... 
MassachusettB 


Michigan . . . 
Minnesota  . 


8 
5 
5 


3 

3 

9 

16 

13 

8 

• 

3 

11 


7 
7 

7 
12 

8 
4 


Acres  in 
scrip. 


240,000 
]50,000 
150,000 

180,000 

go^ooQ 

90,000 
270,000 
480,000 

390,000 
240, 000 

90,000 
330,000 


210,000 
210,000 

210,000 
360,000 

240,000 
120,000 


Date  of  accept- 
ance. 


Date  of  estab- 
lishment. 


Designation  and  location. 


Mar.  31,1866 
Juno  24, 1863 
Feb.  17,1867 


Jan.  25, 1867 

Mar.     6, 18C5 
Sept,  11, 1862 

Feb.  8, 1863 
Jan.  27.1863 


Mar.  31,1866 
Juno  24, 1863 
Mar.  14,1667 


Feb. /J8, 1867 


Mar.  25,1803 

Jan.  24,1864 
,  1863 

Feb.  .25, 1863 
Mar.  2, 1865 


Mur.  29,1866 

Feb.  16,1863 
Feb.  22,1865 


Feb.  25,18a'j 
,   1856 


C  Apr.  10, 186 1 
i  Apr.29,1863 

Mar.  18,1863 
Jan.,       1868 


Agricultural,  Mining,  and  MccLsnic 

Arts  College. 
Sheffield  ScienUfic  School  of  Tale 

College,  New  Haven. 
Delaware  State  College,  Newark. 


Illinois  luduBtrial  Univcr'y,  Urbaaa, 
Champaign  conntj. 

Indiana  Agricultural  College. 

State  Agricult'l  College  and  Fano, 
Ames,  Story  county. 

State  Agricult'l  College,  Manhattan. 

Agricultural  and  Mechanical  Cd- 
lege,  (Kentucky  Unircraity  )  Lex- 
ington. 

State  College  of  Agricnltunl  and 

Mechanic  Arts.  Orono. 
State  Agricl  College,  HyattsviUe. 
Mass.  Instlt'e  of  Technology.  Boston. 
MossachusetjLs  Agriculture  CoUegs 

Amherst. 
State  Agricultural  College.  Lanwng. 
Agricultural  College  of  Minnetota, 

with  Stale  University,  St.  PaoU 
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states. 


•ippl 

uri 

laka 

la 

Hampshire 

Jeney .... 

fork 

[Carolina  . 

>n 

lylyanla  .. 

slilancl ... 

I  Carolina . 

BHee 

I 

oni 

lia 

Virginia.. 

)nBin 

Potal 


s 

5  . 

«  5 

Acrei  in 

Bcrip. 

:-3 

SZi 

7 

810,000 

11 

330,000 

3 

90,000 

3 

90,Q00 

5 

150,000 

7 

210,000 

33 

990,000 

9 

270,000 

21 

630,000 

3 

90,000 

26 

7130,000 

4 

120,000 

6 

180,000 

10 

300,000 

6 

180,000 

5 

150,000 

10 

300,000 

5 

150,000 

8 

240,000 
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9,51(r,000 

Data  of  accept- 
ance. 


Mar. 
July 

Mar. 

May 


9,1865 
9,1863 

21, 1863 

14,1863 


Apr. 
Oct. 
May 


13, 1865 
9,1862 
1,1863 


Jan.  23,1863 


Nov.  11,1863 


Oct.     3, 1863 
Apr.    2, 1862 


Dateofeitab- 

Ufbment 


July  9,1866 
Apr.  4,1864 
Apr.  27, 1865 


April  13,1854 


Kov.  22, 1864 


Fob.  7,1867 
Apr.  12,1666 


Description  and  location. 


N.HampBhire  College  of  ARricnltnre, 
(Dartmouth  College,)  HaaoTer. 

Rutgers'  Bcientific  School  and  Rnt- 
gerg'  College,  New  Brunswick. 

Cornell  Unirenity,  Ithaca. 


Agricultural   College  of   Pennsyl* 

vania,  Centre  county. 
Scientific  School  of  Brown  Uniyor* 

sity,  P»yidence. 


University  of  Vermont  and  State 
Agricultural  College,  Burlington. 

Agricultural  College  of  West  Vir* 

glnia,  Morgan  town. 
University  of  Wisconsin,  (College 

of  Arts,)  Madison. 


digest  of  all  ac(jessible  information  relative  to  those  States  that  have  accjeptod 
grant  is  here  presented,  as  follows : 

CALIFORNIA. 

In  March,  1866,  the  legislature  passed  an  act  establishing  a  college  under 
name  and  stylo  of  "  The  Agricultural,  Mining,  and  Mechanical  Aits  Col- 
."  The  design  of  the  college  is  to  give  "  thorough  instruction  in  agriculture, 
Dg,  and  the  natural  sciences  connected  therewith."  To  efiFect  this  object 
t  completely,  "  the  institution  shall  combine  physical  with  intellectual  educa- 
,  and  shall  be  a  high  seminary  of  learning  in  which  the  graduate  of  the  corn- 
schools  can  commence,  pursue,  and  finish  a  course  of  study,  terminating  in 
retic  and  practical  instruction  in  those  sciences  which  bear  directly  upon 
cmlture,  mining,  and  the  mechanical  arts."  The  act  provides  for  the  pur- 
»  of  a  farm  of  not  '*  less  than  one  hundred  and  sixty  acres"  of  land. 
In  addition  to  the  congressional  grant,  the  legislature  gives  to  the  college 
interest  accruing  from  the  sale  of  15,000  acres  of  land,  granted  to  this  State 
)ongre88,  in  1863,  and  the  interest  that  has  accrued,  and  that  may  accrue, 
L  the  sale  of  72  sections  of  land  donated  to  the  State  for  a  seminary  of  leam- 
and  all  money  arising  from  the  sale  of  the  10  sections  granted  to  this  State 
he  use  of  public  builmngs." 

The  site  of  the  college  is  not  determined.  The  trustees  of  Oakland  Col- 
,  across  the  bay  from  San  Francisco,  have  ofiered  a  site,  and  have  further 
osed  to  surrender  their  own  charter,  and  to  merge  their  institution  in  the 
osed  agricultural  college,  provided  that  the  State  shall  found  the  University 
/alifomia  there,  and  bestow  upon  it  all  the  grants  which  have  been  made  for 
ler  education  in  California.  The  proposition  is  to  modify  the  plan  proposed 
rst,  and  to  unite  in  one  institution  the  classicjal  culture  of  the  college  with 
practical  instruction  which  relates  to  agriculture,  mining,  and  the  mechanic 
The  advantages  of  the  location,  arising  from  its  vicinity  to  the  mostpopu- 
city  on  the  Pacific  coast,  from  its  central  position,  and  from  its  equable  and 
thy  climate,  ate  urged  as  reasons  for  accepting  the  proposition  of  the  trustees. 
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1 .  The  proceeds  of  the  lands,  which  were  sold  for  75  cents  per  acre,  amounting 
to  $135,000,  were  appropriated  by  the  legislature  of  this  State  to  that  branch  of 
Yale  College  known  as  the  Sheffield  Scientific  School,  located  in  the  city  of  New 
Haven.     One-half  the  interest  of  the  fund  is  to  bo  applied  to  giving  instruction 
gratuitously  to  students  who  shall  be  selected  by  an  appointing  board,  prefer- 
ence being  given  to  those  who  are  made  orphans  through  the  death  of  a  parent 
in  the  militaiy  or  naval  service  of  the  United  States ;  and,  next  to  them,  to  such 
us  are  most  in  need  of  pecuniary  aid.     The  appointments  are  to  be  distributed 
among  the  several  counties  in  proportion  to  their  population.     Provision  is  thus 
made  for  43  free  scholarships. 

2.  This  school  was  established  in  1846,  and  in  1860  was  liberally  endowed  by 
Joseph  R.  Sheffield,  of  New  Haven,  by  donations  amounting  in  all  to  $160,000. 
Adding  to  this  sum  the  congressional  gi^ant,  the  endowment  becomes  a  generous 
one,  especially  when  we  remember,  that  the  school  is  a  branch  of  a  venerable  and 
well-endowed  college,  which  offers  to  the  students  of  this  school  the  use  of  its 
libraries,  and  access  to  its  lecture-rooms.  But  the  school  has  itself  a  large  col-' 
lection  of  books,  maps,  aipparatus,  and  specimens  in  natural  history.  No  effort 
has  been  made  to  secm-e  a  farm  i'or  pitw^tical  instruction  in  agriculture,  and  no 
requirement  of  manual  labor  of  the  students  is  proposetl.  The  charge  for  tuition- 
is  $125  per  annum.  Special  students  in  chemistry'  are  charged  $75  additional,  to 
meet  the  expense  of  chemicals  and  apparatus. 

3.  The  regular  course  of  study  occupies  three  years.  The  studies  of  the  first 
year  are  designed  to  lay  a  foimdation  for  scholastic  discipline.  During  tbc 
second  and  third  years  the  students  group  themselves  into  sections,  ac^cording  to 
their  tastes  and  plans  for  future  life.  • 

4.  A  partial  coui*se  of  instruction  is  given  in  agiiculture,  occupying  seven 
months  in  winter,  arranged  for  the  convenience  of  those  who  cannot  pursue  a 
longer  course  of  study.  Special  students,  desirous  to  become  proficient  in  some 
branch  of  chemistry,  are  also  received  into  the  laboratory.  Students  likewise 
receive  special  instruction  in  natural  history  and  in  practical  astronomy.  In 
the  study  of  the  latter,  the  institution  possesses  rare  instruments  and  appliances, 
and  affords  facilities  for  instniction  which  are  seldom  surpassed,  if  equalled,  in 
this  country. 

DELAWAllE. 

1.  In  March,  1867,  the  legislature  passed  an  act  for  "establishing  a  coU^ 
for  agricultural  and  mechanic  arts."  The  act  provided  for  the  acceptance  of  a 
proposition  made  by  tho  trustees  of  Delaware  College,  located  at  Newark,  by 
which  a  joint  interest  in  tho  grounds,  buildings,  and  other  property  of  the  college 
shall  be  conveyed  to  the  Stia,te  for  the  purposes  specified  in  tho  act  estabfishing 
agricultural  colleges,  on  condition  that  the  State  shall  vest  tho  income  arising 
from  its  congressional  grant  in  a  board  of  trustees,  one-haK  of  whom  shall  be  the 
representatives  of  the  State,  and  the  remainder  the  representatives  of  the  present 
board. 

2.  The  trustees  are  required  to  "establish  and  maintain  such  a  course  or 
coiurses  of  instlruction  in  said  college  as  shall  carry  out  the  intent  of  Congress, 
and  shall  provide  for  the  gratuitous  instruction  of  one  pupil  from  each  *  hundred' 
in  the  State." 

ILLINOIS. 

1.  This  State  claims  to  have  been  the  first  to  mate  a  combined  and  persistent 
effort  for  the  appropriation  of  national  lands  to  encourage  industrial  education.  In 
1851  a  convention  was  held  in  the  State  to  consider  such  means  as  might  be 
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deemed  most  expedient  to  further  the  interests  of  the  agricultural  community,  and 
to  take  steps  toward  the  establishment  of  an  agricultural  college.  In  the  year 
following,  another  convention  was  held  for  the  same  purpose,  and  a  resolution 
5Vas  adopted  to  petition  Congress  to  appropriate  public  lands  for  each  State  in 
the  Union,  for  the  endowment  of  colleges  for  the  education  of  the  industrial 
classes  in  their  several  pursuits.  At  a  subsequent  session,  in  1853,  the  conven- 
ion  adopted  a  memorial  to  Congress,  asking  for  a  grant  of  lands,  not  less  in 
T'aluo  than  $500,000,  "  for  the  endowment  of  industrial  universities  in  each  State," 
or  the  dissemination  of  knowledge  needful  in  those  pursuits,  and  developing  to 
he  fiillest  extent  the  resources  of  our  soil  and  our  arts,  and  the  true  glory  of  our 
»antry. 

2.  Strong  efforts  were  made,  by  parties  acting  in  the  interest  of  certain  exist- 
Dg  institucions,  to  secure  the  appropriation  of  the  congressional  grant  to  local 
Purposes;  but  the  legislature  wisely  refused  to  unite  the  proposed  college  with 
my  other.  The  citizens  of  Champaign  county  having  offered  donations  in  land, 
>aildings,  and  bonds,  of  the  value  of  $400,000,  the  legislature  decided  to  estab- 
ish  the  college  there  on  the  domain  thus  donated,  including  ornamental  grounds, 
experimental  and  model  farms  and  gardens,  of  more  than  1,000  acres. 

3.  The  aims  of  the  institution  are,  ^*  to  produce  scholars  of  sound  learning,  men 
>f  Christian  culture,  trained  to  affairs,  and  to  be  leaders,  if  need  be,  in  those* 
nighty  industrial  interests  on  which  the  social  well-being  and  civilization  of  our 
country  depend."  The  trustees  have  established  a  literary  and  scientific  course, 
similar  to  that  pursued  in  the  older  colleges  of  the  country;  a  department  of 
nechanical  science  and  engineering;  one  of  analytical  and  applied  chemistry; 
)ne  of  natural  history  and  practical  geology ;  a  commercial  department,  *^  designed 
»  fit  students  to  become  practical  accountants  and  successful  agents  of  commer- 
cial enterprises ;"  and  a  department  of  agriculture.  We  copy  a  full  list  of  studies 
diihe  latter: 

FIRST  YEAR. 

The  farm* — Its  measoremeDts  and  mapping ;  subdivisions:  meiiclows,  pastures,  orchards, 
vrood  lands,  gardens,  &c.  Fences,  hedges,  farm  buildings.  Soils ;  classification  and 
mechanical  treatment  of  soils,  ploughing,  dec.  Drainage.  I^lant  cu//Kre.— Structure  and 
physiology  of  plants ;  classes  ot  the  useful  plants,  their  characteristics,  varieties,  habits,  and 
ralaes.  Wheat  cnltnre,  maize  culture,  grass  culture,  ro6t  culture,  fruit  culture  bogpin, 
ipplea,  pears,  peaches,  6lc, 

Collateral  studies, — English  language  and  composition,  surveying,  drawing,  botany, 
French  language  and  literature. 

SECOND  TEAR. 

The  farm, — Chemical  elements  and  chemical  treatment  of  soils.  Fertilizers:  their  com- 
position, manufacture,  preservation,  and  application.  Climate :  influence  of  light,  beat,  and 
electricity  on  soils  and  vegetable  growth.  Farm  implements :  principles  of  structure  and 
use.     Rood  making. 

Fruit  culture, — Modes  of  propagation,  production  of  new  varieties,  diseases  of  fruit  trees. 
Insects  injurious  to  vegetation. 

Animal  husbandry, — Breeds  and  varieties  of  neat  cattle,  horses,  sheep,  and  swine.  Prin- 
ciples of  breeding,  rearing,  training,  fattening,  &c.  Chemical  composition  of  food,  and  pre- 
paration of  the  several  varieties.    Sheep  husbandry ;  poultry ;  bees. 

Collateral  studies, — Mechanics,  chemistry,  zoology,  entomology,  mineralogy,  Gormcm 
language  and  literature.  ^ 

THIRD  YEAR. 

Agricultural  economy. — Relation  of  agriculture  tathe  other  industries  and  to  commerce. 
The  several  branches  of  agriculture.  Agricultural  bookkeeping,  the  farm  book,  herd  book, 
dec.  Rural  law :  of  tenures  and  conveyances  of  land,  of  highways,  of  cattle,  of  fences,  of 
noxious  weedH,  dec.  Veterinary  surgery  and  medicine.  Landscape  gardening,  and  laying 
out  of  large  farming  estates.  Rural  architecture  and  engineering,  foreign  agriculture,  his- 
tory and  literature  of  agriculture. 

Collateral  sfiu/te5.— Geology,  meteorology,  physical  geography,  inductive  logic,  political 
economy,  history  and  civil  polity,  English  literature. 

21 
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>  4.  All  students,  unless  excused  on  account  of  physical  inability,  wilj  be  leqnind 
to  labor  on  the  faim  or  garden,  from  two  to  three  hours  daily,  for  which  compen- 
sation will  be  made. 

5.  The  trustees  have  already  issued  a  circular  to  correspondents,  asking  for 
information  relative  to  the  industrial  resources  of  each  portion  of  the  State,  the 
extent  to  which  they  are  developed,  and  the  methods  and  processes  of  labor  and 
machinery  most  approved.  These  inquiries  relate  to  the  mineral  prodnctionB, 
such  as  ores,  stone,  coal,  potter's  clay,  sand  for  the  manufacture  of  glass,  the  pro- 
duction of  salt,  &c. ;  to  vegetable  productions,  other  thtn  from  agriculture,  such 
as  lumber  and  its  manufacture ;  to  mineral  manufaciMres,  such  as  working  in 
metals,  stone,  clay,  sands,  &c»;  to  the  working  in  grains;  manufacture  of  sugir, 
flax,  paper ;  to  the  packing  of  pork ;  in  short,  to  the  various  forms  oi  indostiy 
in  which  the  citizens  of  the  State  are  employed.  Five  thoosand  copies  of  th« 
report  of  the  trustees,  embodying  these  facts,  are  to  be  printed,  and  distribntad 
in  the  State. 

This  State  accepted  the  congressional  grant  on  the  6th  of  March,  1865,  bat 
•the  act  of  the  legislature  foreshadows  no  plan  for  establishing  the  college,  nor 
has  any  information  been  received  in.  relation  to  it. 

IOWA. 

1.  As  early  as  1858  the  legislature  of  this  State  appropriated  $10,000  for  the 
purchase  of  land  for  a  model  farm  and  an  Agricultural  College.  The  county  cf 
Story  also  gave  810,000,  and  individuals  S7,000,  for  the  same  purpose.  The 
legislature  afterward  made  an  additional  grant  of  five  sections  of  land,  originaU? 
given  by  Congress  for  the  erection  of  a  capitol,  from  which  the  college  has  reJ- 
ized  $14,000.  The  lands  allotted  to  this  State  by  the  congressional  grant 
have  been  located  within  the  State,  and  are  valued  at  $480,000.  They  were 
carefully  and  judiciously  located  by  a  gentleman  appointed  for  that  purpose,  wlio 
made  the  selection  after  a  personal  examination.  These  lands  aro  now  leased 
for  10  years  to  settlers,  who  pay  annually  in  advance  8  per  cent,  interest  on  their 
estimated  value,  with  the  privilege  of  purchasing  the  same  on  the  expiration  of 
the  lease.  Under  this  excellent  arrangement  the  college  already  reaHzes  an 
annual  income  of  $30,000. 

An  earnest  effort  was  made  to  divert  these  lands  from  the  Agricultural  College, 
and  to  use  them  to  increase  the  endowment  of  the  State  University,  upon  the 
condition  that  a  department  of  agriculture  should  be  established,  an  experimental 
farm  be  purchased,  and  an  agricultural  course  in  the  university  be  provided  for 
such  as  wished  to  pursue  it.  It  was  urged,  as  it  has  been  elsewhere,  that  by 
adopting  this  course  there  would  be  a  lai*ge  saving  in  the  expense  of  buildings, 
professors,  cabinets,  librarians,  &c.,  and  that  in  no  other  way  could  desirable  and 
necessary  funds  for  the  university  be  so  easily  procured.  The  friends  of  the 
Agricultural  College  resisted  this  attempt  to  divert  the  grant  from  its  original 
purpose,  contending  that  it  belonged  to  it  from  the  terras  of  the  act  of  Congress; 
that  the  industrial  classes  comprised  the  mak)rity  of  the  j^eople  and  tax-payers 
of  the.  State,  and  they  desired  to  build  up  sn  mstitution  that  should  be  devoted  to 
their  interests.  After  an  able  and  earnest  discussion  of  the  subject  the  entire  grant 
was  given  forever  to  the  Agricultural  College.  From  the  judicious  location  of 
the  lands  thev  constitute  a  fine  additional  endowment  of  an  institution  in  which 
the  people  of  the  State  have  a  great  interest. 

2.  The  colle£rc  is  located  in  Storv  countv  on  a  farm  of  640  acres,  for  which 
the  legislative  appropriation  of  $10,000  was  paid.  Appropriations  were  made 
in  1864  and  ISGG  to  the  amount  of  81 11,000  for  the  erection  of  buildings  designed 
to  accommodate  200  students  with  board,  lodging,  lecture  rooms  and  class  rooms. 
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3.  Tuition  in  the  college  will  bo  forever  free  to  pupils  from  this  State.  The 
course  of  study  is  not  yet  determined,  but  is  designed  to  embrace  the  natural  sci- 
ences, and  such  mechanical  arts  as  are  directly  conuected  with  agriculture.  It 
18  intended  to  combine  labor  with  study,  and  to  show  the  practical  application  in 
the  field  and  in  the  laboratory  of  the  principles  taught  in  the  class  room.  The 
hours  for  labor  are  to  be  two  daily  in  winter,  and  three  in  summer,  for  which 
compensation  will  bo  made  to  the  students. 

KANSAS. 

1.  This  State  early  accepted  the  national  grant,  and  established  a  State  Agn- 
cultural  College  in  I^^ebmary,  1863.  The  lands  which  fell  to  its  share  amounted 
to  90,000  acres,  and  were  judiciously  located  within  the  boundaries  of  the  State 
by  a  commission  who  personally  visited  and  inspected  each  quarter  section.  They 
arc  held  at  prices  ranging  from  S3  to  $8  per  acre,  and  it  is  expected  that  8^00,000 
will  be  realized  from  the  sale.  In  the  mean  time,  without  waiting  till  the  fund 
shall  be  raised,  the  legislature  advances  the  sum  necessary  to  defray  the  current 
expenses  of  the  college. 

2.  The  college  is  located  near  Manhattan,  about  115  miles  west  of  Leaven- 
worth. It  is  easy  of  access  by  railroad,  and  the  d^pot  of  the  Union  Pacific  rail- 
road is  within  two  miles  of  the  institution.  The  Kansas  valley,  in  which  Man- 
hattan is  situated,  is  one  of  great  beauty  and  fertility. 

3.  There  are  two  courses  of  study  in  the  college.  The  academic,  or  classical, 
is  modelled  after  that  of  the  most  approved  colleges  in  the  older  States.  The  ' 
agricultural  and  scientific  course  is  intended  for  a  three  years'  course,  and  seems 
well  adapted  to  the  education  of  the  class  of  pupils  for  whom  it  is  intended.  It 
embraces  a  thorough  study  of  soils,  dminage,  tillage,  and  fertilizere ;  the  study 
of  botany,  structure  of  buildings,  breeds  of  domestic  animals,  culture  of  fruit  and 
forest  trees,  horticulture,  and  the  culture  of  grapes ;  insects  injmious  to  vegeta- 
tion, economical  conditions  of  fanning  arising  from  the  adaptation  of  soil  and 
climate,  together  with  surveying  and  engineering,  and  field  instruction  in  botany 
and  geology. 

4.  The  institution  is  designed  to  promote  a  more  thorough  preparation  of  teach- 
ers for  the  work  in  which  they  engage.  Alrea<iy  60  teachers  have  gone  out  from 
it  to  influence  hundreds,  perhaps  thousands,  and  to  impart  to  them,  indirectly, 
the  benefits  which  will  surely  flow  from  the  munificent  grant  of  Congress. 

KENTUCKY. 

1.  The  legislature  of  this  State  accepted  the  giant  on  the  27th  of  January, 
1863.  The  portion  of  land  allotted  to  her  amounted  to  330,000  acres,  and  it 
was  at  first  expected  that  it  could  be  sold  at  $1  per  acre.  The  continuance  of 
the  war,  however,  and  the  unsettled  condition  of  this  portion  of  the  country, 
prevented  its  sale,  and  ultimately  not  quite  half  that  sum  was  realized.  The 
msnp  sold  for  $164,960,  and  is  invested  in  Kentucky  State  bonds,  bearing  inter- 
est at  six  per  cent,  per  annum. 

2.  For  two  years  after  the  acceptance  of  the  grant,  nothing  was  done  toward 
establishing  the  college.  There  was  no  lack  of  interest  in  it  on  the  part  of  the 
legislature  or  the  people,  but  the  State  was  to  some  extent  the  theatre  of  war, 
and  the  people  were  struggling  under  the  burdens  of  taxation.  At  length  a 
proposition  was  made  to  Mr.  John  B.  Bowman  to  establish  the  college  as  a  part 
of  the  Kentucky  University.  This  gentleman,  while  pursuing  the  occupation 
of  a  farmer,  moved  by  a  desire  to  dili'use  the  blessings  of  a  thorough  education 
among  the  industrial  classes,  conceived  the  plan  of  founding  for  the  people  of 
his  native  State  "  a  modem  American  University,"  especially  accessible  to  poor 
young  men.     By  his  efibrts  a  fund  of  §200,000  was  raised,  a  large  portion  of 
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which  Bum  was  contributed  by  fanners  of  central  Kentucky.  In  Februaiy, 
1858,  a  charter  was  procured,  and  in  the  following  year  the  cofiege  was  opened 
at  Harrodsburg.  In  1865  overtures  were  made  to  transfer  to  his  institution  the 
property  of  Transylvania  University,  and  to  unite  with  these  two  foundations  a* 
third,  derived  from  the  congressional  grant.  A  bill  authorizing  this  disposal  of  * 
the  grant  passed  the  legislature  by  a  large  majority.  Mr.  Bowman  immediately 
proceeded  to  raise  a  fund  of  8100,000  for  ihe  purchase  of  a  farm  and  for  the 
erection  of  buildings ;  and  in  three  months  he  secured  the  sum,  65  of  the  cid- 
zens  of  Lexington  having  given  81,000  each,  and  it  w^as  afterward  increased  to 
8100,000.  Mr.  Bowman  soon  after  purchased,  for  the  permanent  site  of  the 
united  institutions,  Ashland,  the  homestead  of  Henry  Clay,  and  Woodland,  an 
adjoining  estate,  which  lies  within  the  limits  of  the  city.  The  entire  tract  con- 
tains 433  acres  of  land  of  much  beauty  and  fertility.  The  successful  accom- 
plishment of  this  enterprise  is  in  the  highest  degree  creditable  to  Mr.  Bowman 
md  to  his  enlightened  fellow-citizens  who  co-operated  with  him. 

About  one-third  of  the  estate  purchased  is  a  beautiful  blue-grass  woodland, 
with  a  heavy  growth  of  trees  upon  it  of  every  variety  indigenous  to  central  Ken- 
tucky. The  remaining  portion  is  divided  into  fields,  gardens,  orchards,  nurseries, 
aud  ornamental  grounds,  handsomely  laid  out — the  work  of  more  than  50  years 
pursued  by  the  illustrious  statesman  whose  homo  it  was.  It  is  the  intention  of 
Mr.  Bowman,  the  regent  of  the  university,  to  improve  still  further  the  grounds, 
and,  with  gardens  and  greenhouses  and  highly  cultivated  fields,  to  make  the 
estate  a  model  for  the  practical  instruction  of  the  pupils  of  the  college.  Labor 
and  study  are  combined.  The  entire  labor  on  the  estate  is  perfonued  by  the 
students,  under  the  direction  of  a  skilful  fanner,  a  horticulturist,  and  a  mcchacia 
There  arc  on  the  estate  the  present  season  90  acres  of  wheat,  50  acres  of  oats, 
50  acre*  of  corn,  15  acres  of  hemp,  and  a  herd  of  75  fine  Durham  cattle  are 
fattening  on  its  rich  pastures. 

3.  The  legislature  has  clearly  defined  the  character  of  the  Agricultural  Col- 
lege, which  now  forms  a  part  of  the  university.  It  enacted  that  there  should 
be  established  "  a  competent  number  of  professorships  for  teaching  the  sciences 
related  to  agriculture  and  the  mechanical  arts,  mcluding  military  tactics,*  and, 
as  a  part  of  said  college,  there  shall  be  conducted  an  experimental  or  model 
farm,  where  agriculture  may  bo  practically  learned,  and  the  student,  if  he 
chooses,  may  earn  his  support  while  being  educated,  in  whole  or  m  part,  by  his 
labor  and  industry."  It  is  not  to  be  in  antagonism  to  other  portions  of  the  uni- 
versity, nor  is  it  intended  to  undervalue  a  regular  course  of  classical  study,  but 
18  designed  to  meet  the  wants  of  the  masses,  who  have  neither  the  time  nor  the 
means  to  give  to  a  classical  course.  It  proposes  to  dignify  labor,  and  to  give  to 
young  men  practical  views  of  life,  as  well  as  an  expenmental  know^ledge  of  the 
useful  and  honorable  pursuit  of  agiicultnre. 

4.  The  course  of  study  embraces  a  wide  range  of  instruction  in  the  English 
language  and  literature,  mathematics,  history,  natural  science,  philosophy,  civil 
engineering  and  mining,  and  modern  languages.  The  students  also  have  access 
to  the  libraries  of  the  university,  which  contain  15,000  volumes,  and  to  the  lec- 
tures in  various  departments  of  science,  which  are  illustrated  by  ample  appara- 
tus ;  also  to  any  course  of  instruction  in  any  department  of  the  institution. 

5.  Three  hundred  State  students  may  be  received  without  chai*go  for  tuition; 
all  others  pay  830  annually. 

6.  It  is  creditable  to  Kentucky  that  within  the  last  twelve  years,  and  for  the 
most  pai't  in  the  very  midst  of  the  convulsions  of  the  war,  the  sum  of  8700,000 
has  been  secured  as  its  endowment;  four  of  its  colleges  have  be<?n  organized, 
with  a  corps  of  30  professors ;  and  650  students,  from  25  States,  arc  receiving 
instruction.     This  number  includes  the  members  of  the  Agricultural  College.    • 
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MAIKE. 

This  State  received  210,000  acres  in  scrip,  the  greater  part  of  which  was 
sold  for  a  little  more  than  53  cents  per  acre,  17,300  acres  remaining  unsold. 
The  legislature,  on  the  25th  of  February,  1865,  established  the  "  State  College 
of  Agriculture  and  the  Mechanic  Arts,"  and  elected  a  board  of  trustees,  leaving 
to  them  the  location  of  the  proposed. institution.  In  January,  1866,  the  board 
iixed  the  location  in  the  town  of  Orono,  seven  miles  north  of  Bangor,  easy  of 
access  and  centrally  located,  on  a  faim  containing  375  acres  of  land,  given  by 
the  town  for  this  purpose.  Further  donations  have  been  made  by  the  State  of 
$30,000,  and  individuals  in  the  city  of  Bangor  have  given  $15,000.  The  loca- 
tion is  one  of  great  natural  beauty,  the  soil  of  an  excellent  quality,  with  a 
diversit}  sufficient  for  the  various  purposes  of  an  agricultural  school.  A  house 
has  been  erected  for  the  superintendent  of  the  farm,  and  a  building  for  a  dormi- 
tory for  the  use  of  students.  Preparation  has  also  been  made  for  the  erection  of 
other  buildings,  and  plans  for  organizing  the  college  are  in  progress. 

MARYLAND. 

1.  The  subject  of  establishiug  an  Agricultural  College  in  this  State  engaged 
the  attention  of  its  leading  citizens  many  years  before  the  congressional  bill 
became  a  law.  At  first  it  was  proposed  to  establish  courses  of  agricultural  edu- 
cation in  the  public  academics  and  schools.  Vaiious  propositions  were,  from 
time  to  time,  urged  upon  the  attention  of  the  public,  all  tending  to  develop  a 
sentiment  in  favor  of  a  professional  education  for  the  "future  farmers  of  the 
State.''  In  1856  a  charter  was  procured  for  a  college,  and  subscriptions  were 
made  by  which  a  farm,  now  consisting  of  283  acres,  was  purchased,  and  a  col- 
lege building  erected,  with  a  total  investment,  for  land  and  buildings,  of  $100,000. 

The  college  was  opened  for  students  in  1859,  and  ^b  students  resorted  to  it 
for  instruction.  At  the  commencement  of  the  war  in  1861  the-  number  was 
reduced  to  17,  and  great  embarrassment  in  the  financial  condition  of  the  college 
was  felt.  Nor  were  th^se  difficulties  removed  by  the  reopening  of  the  college 
when  the  war  ended.  The  legislature  now  came  to  its  aid,  and  paid  off  all  its 
indebtedness,  amounting  to  $45,000,  and  assigned  to  its  use  the  congressional 
grant.  Ten  per  cent,  of  the  proceeds  of  the  sale  of  the  lands  was  reserved  by  the 
State,  to  be  paid  into  its  treasury  to  reimburse  the  State  in  part  for  the  advances 
made  to  the  college.  The  remainder,  amounting  to  $101,253,  was  invested  in 
State  stocks  paying  six  per  cent,  interest,  and  yields  $6,075,  payable  semi- 
annnally. 

2.  The  farm  and  buildings  are  located  at  Hyattsvillc,  nine  miles  from  Wash- 
ington, on  the  Baltimore  and  Washington  raihoad.  The  building  is  not  com- 
pleted, but  the  present  structure  contains  six  spacious  lecture  rooms,  51  cham- 
bers, a  chapel,  a  laboratory,  and  large  accommodations  for  domestic  uses.  There 
is  also  a  residence  for  a  professor,  with  27  rooms  for  students. 

3.  The  scientific  course  of  instmction  is  adapted  more  particularly  to  agri- 
culture than  to  the  mechanic  arts.  Among  the  studies  pursued  are  chemistry, 
natural  philosophy,  mineralogy  and  geology,  botany,  including  vegetable  physi- 
ology, entomology,  and  the  analysis  of  soils  and  manures.  Manual  labor  has 
been  a  feature  in  the  college  discipline  from  the  first,  and  it  is  claimed  that  it 
has  worked  well.  In  connection  with  it,  daily  lessons  of  instruction  are  given 
in  the  field.  Most  of  the  professors  eat  at  the  same  table  and  lodge  in  the  same 
house  with  the  students.  They  are  thus  brought  into  dose  and  friendly  contact 
with  them,  and  exercise  a  wholesome  influence  upon  their  moral  and  intellectual 
growth.  • 

4.  Provision  is  made  by  the  Stji-tc  for  60  free  scholarships,  open  only  to  citi- 
zens of  Marylan^l.  The  charge  to  all  others  is  $75  per  annum  for  tuition,  and 
the  cost  of  board  is  $22  50  per  mouth. 
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MASSACHUSETTS. 

1.  The  portion  of  lands  allotted  to  this  State  was  360,000  acres.  The  legis- 
lature accepted  the  grant  at  an  early  period,  and  Governor  Andrew  strongly 
urged,  in  his  message  in  January,  1863,  the  propiiety  of  bestowing  the  grant 
upon  Harvard  University,  or,  rather,  upon  those  noble  institutions  of  science 
which  are  connected  with  the  university.  His  argument  was,  that  by  combin- 
ing and  concentrating  endowments,  a  waste  of  means  and  a  weakening  of 
^■esources  are  prevented.  At  Cambiidgo  and  Boston,  there  are  already  profes- 
sors in  the  vaiious  depailments  of  science  of  the  highest  celebrity,  and  ample 
means  of  instruction  and  illustration  in  large  libraiies  and  costly  apparatus. 
After  much  discussion  in  the  legislature,  this  plan  was  rejected,  but  one-third  of 
the  avails  of  the  sale  of  the  lands,  after  deducting  one-tenth  set  apart  for  the 
purchase  of  a  fann,  was  given  to  the  Institute  of  Technology,  in  Boston,  and 
two-thirds  to  an  Agricultural  College,  the  location  of  which  was  to  be  determined 
by  the  trustees.  A  proviso  in  the  act  required  that  a  further  sum  of  S75,000 
should  be  raised  by  voluntary  subscription  for  the  erection  of  buildings. 

2.  The  Institute  of  Technology  is  a  purely  scientific  school.  It  has  an  ample 
endowment,  one  of  the  most  spacious  and  elegant  buildings  in  Boston,  able 
instiiictors,  and  numbers  170  pupils.  Its  object  is  to  provide  a  full  course  of 
scientific  studies  for  students  who  seek  to  qualify  themselves  for  the  professions 
of  the  mechanical  and  civil  engineer,  practical  chemist,  engineer  of  mines,  and 
builder  and  architect,  while  at  the  same  time  a  general  education  is  furnished, 
founded  on  the  mathematical,  physical  and  natural  sciences,  English  and  other 
modem  languages,  and  mental  and  political  science. 

3.  The  town  of  Amherst  having  pledged  the  sum  of  $75,000  for  sucb  build- 
ings as  were  necessary  to  put  the  college  in  operation,  and  an  eligible  site  and 
a  farm  of  383  acres  having  been  secured  in  that  town,  at  a  cost  of  $41,000,  the 
Agricultural  College  of  the  State  was  I'oratcd  there,  and  tlie  buildings  were  so 
far  completed  that  it  was  opened  for  students  in  the  fall  of  1867.  A  building 
50  by  100  feet,  and  four  stories  high,  has  been  erected,  containing  rooms  for  46 
students,  two  recitation  rooms,  a  library,  and  two  large  rooms  containing  the 
State  cabinet  of  specimens,  illustrating  the  natural  history  and  geology  of  Massa- 
chusetts. In  addition  to  this  a  boarding  house  has  been  built  for  the  use  of  the 
students ;  a  chemical  library,  containing  rooms  for  lectures,  practical  chemistry, 
and  apparatus ;  a  botanic  museum,  containing  a  lecture  room ;  and,  on  the  upper 
floor,  cases  for  the  exhibition  of  fruit  models,  specimens  of  seeds,  woods,  and  other 
vegetable  products.  An  elegant  group  of  glass  buildings,  with  curvilinear 
roof,  has  also  been  erected  by  the  in)erality  of  Dr.  Duifee,  of  Fall  River.  These 
buildings  cover  5,000  square  feet  of  surface,  and  are  heated  by  hot  water.  Its 
value  for  experiments  in  hybridizing,  propagating,  and  cultivating  useful  and  orna- 
mental plants,  as  well  as  in  teaching  horticulture  and  botany,  can  hardly  be 
overestimated. 

4.  The  regular  course  of  study  extends  through  four  j-ears.  In  addition  to 
mathematics  under  Professor  Snell,  it  embraces  botany  and  horticulture  under 
President  Clark,  rhetoric,  history,  moral  philosophy,  and  astronomy.  Lectures 
are  given  on  comparative  anatomy,  organic  chemistry,  mineralogy,  cultivation 
of  the  vine  and  of  fruit  and  forest  trees,  architecture,  and  English  literature. 

An  intelligent  and  skilful  superintendent  of  the  fann  gives  daily  instruction 
in  regard  to  the  best  methods  of  agriculture.  The  students  are  required  to  labor 
two  fiours  on  alternate  days,  without  pay,  and  for  additional  work  they  are  paid 
at  the  rate  of  12j  cents  per  hour.  All  the  students,  during  the  tenn  of  which 
we  have  a  report,  willingly  consented  to  this  arrangement.  Mor^  than  one-half 
the  class  voluntaiily  worked  for  .wages,  and  the  best  scholai'  in  the  class  earned 
the  most  money.     The  last  report  of  the  trustees  of  the  college  says : 

A  youne  man  of  &:ood  talents,  who  is  healthy  and  williog  to  work, 'can  here  procuroa 
superior  education  for  $100  per  anDum,  in  addition  to  what  he  can  earn  on  the  premises. 
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MICHIGAN. 

1.  Ab  early  as  the  year  1855  the  legislature,  in  pursuance  of  a  reouirement  of 
the  constitution  of  1850,  passec}  an  act  for  the  purchase  of  a  farm,  and  the  endow- 
ment of  an  agricultural  school.  A  tract  of  land  was  procured,  situated  four  id  lies 
coat  of  Lansing,  the  capital  of  the  State,  consisting  of  G7G  acres  of  heavily  tiin- 
Ijered  hind.  The  institution  was  in  a  prosperous  condition  at  the  time  when  the 
national  grant  was  made.  A  college  building,  50  by  100  feet,  three  stories  high, 
four  brick  dwellings  for  professors,  and  a  boarding  hall  43  by  82  feet,  and  three 
stories  high,  had  been  erected.  About  300  acres  of  the  farm  had  been  cleared 
and  brought  under  cultivation. 

2.  The  national  grant  of  240,000  acres  was  given  to  this  institution,  and  the 
namo  "Agricultural  College"  was  bestowed  upon  it.  The  lands  are  all  located 
within  the  8tate,  and  the  minimum  price  established  by  law  is  $2  50  per  acre. 
In  addition  to  thiSj  the  legislature  has  vested  in  the  college  about  6,000  acres 
of  swamp  land,  situated  in  the  vicinity  of  the  farm.  These  lands  are  thought  to 
be  worth  at  least  $30,000,  and  their  value  will  increase. 

3.  This  college  proposes,  1st.  To  impart  a  knowledge  of  science,  and  its  appli- 
cation to  the  arts  of  life.  The  instruction  given  in  the  class  room  will  be  illus- 
trated by  experiments  in  the  gaideA  and  on  the  fanu.  2d.  To  afford  the 
Btadents  the  privilege  of  daily  manual  labor,  not  merely  because  it  is  remunera- 
tive, but  because  it  is  educational,  being  planned  for  the  illustration  of  the 
principles  of  science,  and  because  a  taste  for  the  pui*suits  of  agriculture  can  be 
fostered  in  no  other  way.  Students  who  pursue  a  college  course  without  labor 
rarely  engage  in  industrial  pursuits.  They  arc  wholly  removed  from  sympathy 
with  farmers,  at  a  period  of  life  when  tastes  and  habits  are  rapidly  formed.  The 
trustees  of  this  college  act  on  the  principle  that,  if  a  fanner  is  to  bo  educated  for 
the  life  and  pursuit  of  a  fanner,  it  must  be  on  the  fann  itself.  Three  hours'  work 
daily  on  the  farm  or  in  the  garden  are  required  of  each  student ;  and  while 
health  is  preserved  by  manual  labor,  he  becomes  interested  in  every  department 
of  farm  and  horticultural  work.  3d.  The  college  prosecutes  an  extended  course 
of  experiments  for  the  promotion  of  agriculture,  and  these  are  pursued  continu- 
ously from  year  to  year.  4th.  The  practical  applications  of  science  are  pui-sued 
in  directions  desirable  for  the  fanner,  as  surveying,  levelling,  laying  out  grounds, 
&c.  5th.  The  college  has  in  view,  during  all  this  time,  the  necessity  of  general 
education  and  mental  culture  to  the  fanner.  Mathematics,  chemisiry,  botany, 
rhetoric,  mental  and  moral  philosophy,  together  with  the  correct  use  of  the 
English  language,  occupy  the  attention  of  the  students  during  the  collegiate 
course. 

4.  Tuition  is  free  to  all  students  from  the  State.  All  others  are  charged  820 
a  year.  Board  is  funiished,  exclusive  of  room  and  washing,  at  $2  60  a  w^cek. 
The  present  number  of  pupils  is  108. 

MlifNESOTA. 

The  general  statutes,  revised  in  1866,  established  an  agricultural  college. on 
a  tract  of  land  of  not  less  than  480  acres.  '^  Graduates,  of  both  sexes,  of  the 
common  sdhools  may  then  commence,  pmsue  and  finish  a  course  of  study  in  those 
sciences  and  arts  which  bear  directly  upon  agriculture  and  kindred  industrial 
porsoits.'' 

A  full  course  of  study  shall  extend  through  four  years,  and  embraces  "  the 
English  language  and  literature,  animal  and  vegetable  anatomy,  physiology, 
the  veterinary  ai*t,  entomoWy,  geology,  political,  rural,  and  household  economv, 
horticultni*e,  moral  philosophv,  liistory,  bookkepping,  and  especially  the  appli- 
cation of  scienco  and  the  mechanic  arts  to  agriculture." 

No  infonnation  has  been  received  relative  to  the  ^ale  of  the  lands  or  to  the 
organization  of  the  college. 
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NEW  HAMPSHIRE. 

1.  The  slmre  allotted  to  tliis  State  was  150,000  acres,  and  was  sold  for  ^0,000, 
and  invested  in  bonds  of  the  State  of  New  Hampshire.  The  proceeds  were 
appropriated  to  Dartmouth  College,  at  Hanover,  on  condition  that  the  college 
furnish  the  use  of  an  cx[)erimental  farm,  the  requisite  buildings,  libraries,  and 
apparatus.  Five  trustees  of  the  Agricultural  College  thus  established  are 
appointed  by  the  goveraor  and  council,  and  four  by  Dartmouth  College.  Twelve 
students,  one  from  each  senatorial  district,  will  receive  gratuitous  instruction. 

2.  Dartmouth  was  able  to  offer,  as  the  basis  of  the  national  school  of  science, 
the  advantages  of  two  endowments,  one  by  the  late  Abiel  Chandler  of  $50,000, 
and  the  other  by  General  Sylvanus  Thayer  of  $40,000  ;  the  firat  for  the  support 
of  a  permanent  school  of  instruction  in  the  college,  in  "  the  practical  and  useful 
arts  in  life,  comprised  chiefly  in  the  branches  of  mechanics  and  civil  engineering, 
the  invention  and  manufacture  of  machinery,  carpentry,  architecture  and  draw- 
ing, modem  lanmiages  and  English  literature,  and  such  branches  of  knowledge 
as  ma}'^  best  qualify  young  persons  for  the  duties  and  employments  of  active 
life.''  The  last  provides  for  a  course  of  study  of  the  highest  oraer  in  architectare 
and  civil  engineering,  having  reference  to  the  large  demand  for  high  attainments 
in  these  studies,  which  the  unfolding  resources  of  our  country  are  sure  to  make. 

The  trustees  have  announced  that  the  course  will  comprehend  the  variocs 
branches  of  applied  science,  and  will  extend  through  a  term  of  four  years. 

NEW  JERSEY. 

1.  The  proceeds  of  the  sale  of  the  scrip  for  public  lands  were  given  to  Rutgers 
XJollege,  at  New  Brunswick,  the  "  interest  to  be  devoted  wholly  and  exclusively 
to  the  maintenance,  in  that  department  of  Rutgers'  College  known  as  Rutgei? 
Scientific  School,  of  such  courses  of  instruction  as  shall  carry  out  the  intent  of 
the  act  of  Confipress  making  the  grant."  This  school  was  opened  in  September, 
1866. 

2.  The  studies  include  civil  engineering  and  mechanics,  chemistry,  agricultiie, 
botany,  geology,  architecture,  rhetoric,  mental  philosophy,  and -history.  During 
the  three  years'  course,  mathematics  is  extensively  studied.  In  practical  agri- 
culture, special  attention  is  given  to  tillage,  farm  implements  and  machinery, 
drainage  and  iirigation,  manures,  faim  buildings,  cereals  and  root  crops,  grasses, 
the  orchard  and  tne  vinej'ard,  and  to  ornamental  trees  and  landscape  gardening. 

3.  A  farm  for  experimental  purposes  has  been  purchased  in  the  vicinity  of  the 
college.  The  charge  for  tuition  in  the  college  is  $75  a  year.  A  certain  num- 
ber of  pupils,  however,  from  the  State  of  New  Jersey,  sufiicient  to  absorb  one- 
half  the  income  of  the  land-giant,  at  the  rates  usually  charged  for  tuition,  are 
to  bo  received  and  instructed  without  charge. 

Foity-threc  students  were  in  attendance  during  the  last  year. 

NEW   YORK. 

1.  To  the  enlightened  and  intelligent  friends  of  agriculture  in  this  State  is  doc 
the  honor  of  making  the  earliest  efforts  to  establish  a  school  of  agriculture.  As 
early  as  1837  Judge  Buel,  editor  of  the  Cultivator,  seconded  by  Dr.  Beekman 
and  others,  urged  the  importance  of  such  a  school,  and  funds  were  procured,  and 
a  site  selected  near  Albany,  and  a  plan  formed  for  a  course  of  agricultural  edn- 
cation.  The  project  failed,  but  was  again  renewed  by  Dr.  Beekman  in  1844, 
and  failed  of  success  only  through  the  death  of  a  liberal  friend  of  the  enterprise. 
In  1856  the  members  of  the  State  Agricultural  Society  revived  the  undertaking, 
and  by  their  efforts  $40,000  were  appropriated  by  the  legislature  towards  a  col- 
lege of  agriculture  on  condition  that  a  like  sum  should  be  raised  by  private  sub- 
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ficription.  This  Bum  was  raised,  and  a  farm  of  400  acres  was  purchased  in  0\ad, 
near  Seneca  lake,  and  a  building  erected  for  the  use  of  the  institution.  The 
fimds  were  now  all  exhausted,  and  the  school  was  begun  with  a  single  instmctor, 
"who,  in  1861,  entered  one  of  the  first  regiments  which  New  York  sent  to  the 
national  army,  and  the  school  was  suspended. 

2.  Another  institution  for  the  industrial  classes  had  in  the  mean  time  been 
started  at  Havana,  under  the  title  of  the  People's  College.  It  awakened  a  very 
general  interest  among  the  people,  and,  with  the  assurances  of  large  endowments 
from  a  single  individual,  of  lands,  workshops,  machinery  and  apparatus  suitable 
for  a  great  industrial  university,  the  legislature,  in  1863,  appropriated  the  national 
land  scrip  assigned  to  the  State  to  this  projected  college. 

3.  The  conditions  upon  which  the  grant  was  bestowed  not  having  been  com- 
plied with,  the  legislature  was  led  to  give  tho  land  scrip  to  Cornell  University, 
an  institution  founded  at  Ithaca  by  Mr.  Ezra  Cornell.  This  gentleman  had 
given  $500,000  to  establish  this  institution,  and  now  made  tho  additional  gift  of 
200  acres  of  excellent  land  with  buildings  as  a  farm  for  the  use  of  tho  agricul- 
tural department  of  tho  university.  He  also  gave  tho  Jewett  collection  in  geol- 
ogy and  palaeontology,  which  had  cost  him  $10,000,  and  added  other  gifts  to  the 
amount  of  $25,000. 

The  share  allotted  to  New  York  was  990,000  acres.  Under  tho  judicious 
management  of  Mr.  Cornell  in  employing  an  agent  to  visit  each  quarter-section 
before  locating  the  scrip,  it  is  expected  that  $1,000,000  will  be  realized  from  the 
gale. 

4.  The  Agricultm^al  College  will  be  opened  for  students  in  the  autumn  of  1868. 

One  hundred  and  twenty-eight  pupils,  or  one  from  each  assembly  district  of  the 

State,  will  receive  free  tuition.     Tho  course  of  study  will  be  adapted  to  the  needs 

of  pupils  who  are  to  follow  industrial  pursuits,  and  compensated  labor  on  tho  farm 

or  in  the  workshop  will  foim  a  part  of  the  plans  of  the  institution.     The  names  of 

the  faculty  and  the  contemplated  course  of  study  are  not  yet  made  public.     It  is 

said,  however,  that  the  university,  of  which  this  college  forms  a  part,  will  begin 

its  instructions  with  an  able  faculty,  who  are  to  be  paid  $40,000  per  annum,  with 

snitable  accommodationfe.     It  has  resources  which  will  yield  from  the  beginning 

a  yearly  income  of  §50,000. 

OHIO. 

The  allotment  to  this  State  was  630,000  acres.  On  the  1 3th  of  April,  1865,  the 
legislature  accepted  the  grant  and  made  provisions  for  the  sale  of  the  scrip.  Five 
commissioner  were  appointed  to  examine  and  report  to  the  governor  as  to  the 
location  of  the  college,  and  also  a  plan  for  its  organization,  with  authority  to 
receive  proposals  for  the  donation  of  lands,  buildings,  or  money,  for  the  use  of 
the  instntution. 

No  report  of  the  trustees,  nor  of  proceedings  subsequent  to  their  appointment, 
has  vet  been  received. 

PEN2;STLVANI^. 

1.  Th(?  congressional  grant  was  appropriated  by  the  legislature  to  the  "Agi-i- 
cultural  College  of  Pennsylvania,-'  in  Centre  county.  It  amounted  to  720,000 
acres,  and  was  sold  at  prices  varying  .from  55  to  58  cents  per  iicre.  The  college 
was  an  existing  school,  established  at  the  earnest  solicitation  of  the  State  Agri 
cultural  Society,  in  1854.  The  executive  committee  of  the  society  appropriated 
$10,000  for  itB  support,  and  in  1857  the  legislature  donated  $50,000  for  the  same 
purpose,  on  condition  that  a  like  amount  should  be  raised  by  subscription.  The 
friends  of  the  institution  were,  however,  disappointed  in  their  expectations  of 
receiving  the  amount  of  money  required  to  complete  the  necessary  buildings,  and 
to  provide  an  adequate  corps  of  teachers. 
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2.  In  December,  1859,  Evan  Pugh  was  appointed  president,  and  discharged 
the  duties  of  profeBsor  of  chemistry  and  Bcientific  and  practical  agricultare.  He 
was  a  man  of  great  cnergj^  of  character,  and,  liaving  studied  in  the  agricultural 
and  mining  schools  of  Germany,  drew  around  him  a  large  number  of  popik 
His  death,  in  18G4,  together  with  the  disturbed  condition  of  the  country,  dimin- 
ished the  number  of  students.  In  1867  the  plan  was  so  far  changed  as  to  include^ 
witli  a  scientific  course  on  agi'iculture,  mechanical  and  civil  engineering,  metal- 
lurgy, mineralogy,  and  mining. 

3.  The  institution  has  an  e^erimental  faim  of  400  acres,  on  which  experiments 
will  be  instituted  with  a  view  of  ascertaining  the  best  system  of  rotation  of  crops, 
the  most  suitable  manures,  and  the  best  metbod  of  applying  them,  together  urith 
the  best  methods  of  plant  culture  as  applied  to  the  productions  of  the  garden^  the 
field,  and  the  pleasure  ground.  All  the  students  in  this  department  are  required 
to  assist  in  the  work,  and  to  record  the  experiments  in  a  memorandum  booL 
They  will,  in  connection  with  this,  pursue  the  study  of  botany,  physiologr, 
mathematics,  drawing,  veterinar}''  surgery  and  medicine,  and  the  finglish  Ian* 
guage.  Other  classes  will  attend  to  mechanical  and  civil  engineering,  embracing 
surveying  and  levelling,  road-making  and  topographical  surveying,  together  with 
a  full  course  on  chemistry,  metallurgy,  and  mining. 

The  expenses  are  $130  per  annum,  which  will  be  diminished  by  the  system  of 
compensated  labor  that  has  been  established. 

RHODE   ISLAND. 

One  hundred  and  twenty  thousand  acres  were  allotted  to  this  State,  and  the 
scrip  was  sold  for  850,000,  or  41§  cents  per  acre.  It  was  given  by  the  legida- 
ture  to  Brown  University,  for  the  establishment  of  a  scientific  department,  in 
order  to  promote  the  liberal  and  practical  education  of  the  industrial  classes.  A« 
the  scrip  was  sold  on  time,  payable  in  five  instalments,  the  last  of  wfaioh  is  doe 
in  August,  1870,  the  university  has  not  yet  received  fi-om  it  a  sufficient  inooine 
to  enable  it  to  open  a  scientific  department. 

VERMONT. 

Vennont  received  150,000  acres  in  sdrip.  The  legislature,  in  accepting  this  gift, 
established  an  Agricultural  College,  and  subsequently  incorporated  this  new 
institution  with  the  University  of  Vermont,  at  Burlington.  Instruction  will  be 
provided  in  the  scientific  department  of  the  college  for  students  who  wish  to  par- 
sue  a  course  of  three  years  in  analytical  and  agricultural  chemistry,  or  in  civil 
engineering,  or  in  mining  and  metallurgy,  and  also  for  young  men  who  desire  to 
obtain  such  instruction  ae  can  be  furnished  them  by  a  course  of  lectiu*e8  specially 
adapted  to  the  wants  of  agriculturists,  to  be  given  in  Febniary  and  March 
Students  of  the  three  yeai*s'  comso  will  study  the  French  language,  the  various 
branches  of  mathematics  which  relate  to  the  practical  uses  of  life,  botany,  includ- 
ing forestry,  field  engineering,  drawing,  and  the  English  language! 

The  charge  for  tuition  is  815  per  term.  Students  in  the  laboratory  courses 
incur  an  additional  charge  of  $40  per  annum. 

WEST  VIBGIXIA. 

The  scrip  allotted  to  this  Stutc,  amounting  to  150,000  acre^,  was  sold  for 
$90,000,  and  appropriated  by  the  legislature  to  the  endowment  of  an  Agricultu- 
ral College  at  Morgan  town.  An  academy  and  female  seminary  liad  previoosly 
been  founded  at  this  place,  both  of  which,  together  with  the  funds  belonging  to 
them,  were  tendered  by  the  trustees  to  the  State  as  a  partial  fouDdation  for  the 
new  institution.     These  funds,  including  buildings  and  grounds^  wore  estimated 
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at  nearly  $50,000.  Tho  avails  of  the  scrip  are  invested  in  bonds  of  tlic  State, 
bearing  six  per  cent,  interest.  With  this  moderate  endowment  tlio  tniBtees  pro- 
pose to  maintain  a  preparatory  department,  a  college  proper,  a  scientific  and  an 
agricultural  department.  The  collesfc  opened  in  September,  1867,  with  a  presi- 
dent and  six  professors,  and  138  students  in  the  different  departments. 

WISCONSIN. 

1.  The  national  land  grant  allotted  to  Wisconsin  amounted  to  210,000  acres. 
It  was  located  within  the  State,  and  is  valued  at  $300,000.  It  was  ^ivea  to 
the  Stat©  University,  established  at  Madison,  on  the  basis  of  a  grant  of  lands  by 
Congress  for  this  purpose  of  46,000  acres,  from  which  a  ^'  University  Fund  *'  of 
$300,000  bad  been  realized.  Tho  present  available  iricomo  of  the  united  insti- 
tutions is  about  813,000. 

2.  It  was  made  the  duty  of  tho  board  of  trustees  to  purchase  an  experimental 

farm  of  not  less  than  200  acres,  in  the  immediate  vicinitv  of  tho  Universitv, 

and  to  make  such  improvements  as  will  render  it  available  for  the  pui'pose  of 

experiment  and  instniction  in  connexion  with  an  agricultural  course.     They  were 

able  to  make  such  a  purchase,  on  favoral)le  terms,  of  lands  contiguous  to  those 

already  owned  by  the  University,  and  the  two  now  form  one  tract  of  235  acres. 

Tho  farm  was  purchased  by  Dane  county,  for  the  Agricultural  College,  at  a  cost 

of  $40,000.     It  has  a  diversified  soil,  and  is  well  adapted  to  the  purposes  of  tho 

institution.     The  students  of  tho  college  perform  much  of  tho  work  upon  the 

farm,  and  are  paid  for  their  labor.     Five  acres  of  this  farm  have  been  granted 

to  the  Wisconsin  State  Horticultural  Society,  which  is  now  planting  it  with  vines, 

trees  and  shrubs. 

3.  The  course  of  study  in  agriculture  is  so  airanged  that  one  can  devote  tis 
whole  time  to  this  subject  for  three  years,  if  ho  elects  to  do  &;>j  or  he  may  con- 
nect himself  with  the  College  of  Letters  or  Arts,  and  devote  as  much  time  as 
lie  pleases  to  the  agricultural  studies.  An  able  and  eaniest  corps  of  instruc- 
tors give  promise  of  success  to  the  institution. 

The  following  com-se  of  study  has  been  adopted : 

First  year. 

Botany. — Includiog  microscopic  examination  of  tissues ;  tho  perminalir>n  and  growth  of 
plants ;  tho  j^eueral  principles  ot  classification  in  the  dififerent  departments  of  natar^ui  history; 
^e  limitation  of  species  and  the  origin  of  varieties. 

Practical  agriculture. — Location  of  farm  and  division  into  fields  ;  arrangement  and  plan- 
^iog  of  farm  buildiugs ;  farm  implcmcots  and  general  principles  of  tillage ;  princi^.'es  of 
drainage ;  and  harvesting:  of  crops. 

Physical  s^ography  and  climatology. — Dews,  frost,  fogs,  clouds,  rain,  hail,  snow  and  winds : 
local  cansea  affecting  climate,  such  as  proximity  to  mountains,  to  forests,  or  to  bodies  of 
^ftter ;  effect  produced  by  removing  forests,  or  by  planting  screens  of  timber ;  meteorological 
Uistraments.  their  methods  of  use  and  advantage  to  the  agriculturist. 

HcTticulture. — Hotbeds,  their  construction  and  management;  methods  of  propagating 
plants  by  layers,  budding,  grafting,  Slq.  ;  varieties  of  email  fruits,  and  best  method  of  cul- 
Mratin^  them ;  general  management  of  nurseries ;  landscape  gardening. 

Second  year. 

Chemistry. — The  laws  of  chemical  affinity  and  combination  ;  its  application  to  arts  and 
manufactures  :  chemistry  of  germination  p.nd  nutrition,  of  vegetable  growth  and  of  fermen- 
tation :  analysis  of  minerals  and  soils ;  of  manures  and  ashes  of  plants. 

Zoology. — Principles  of  classification  and  natural  historv  of  domestic  animals ;  comparative 
anatomy  and  embryology ;  entomology,  including  classification  of  insects,  habits  of  noxious 
species,  and  best  means  of  checking  their  ravages,  and  habits  of  useful  species. 

Practical  agriculture. — Grcneral  principles  of  farm  economy  :  animal,  vegetable,  and  mineral 
manures,  their  mode  of  application ;  preparation  of  the  soil  for  particular  crops ;  manage- 
ment of  gnus  lands ;  improvement  of  soils  by  drainage,  sub -soiling,  <&,u. ;  industrial  statistics. 
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Tliird  year. 

Forestry. — Planting  and  management  of  forest  trees;  soils  adapted  to  their  growtb;  rrfa* 
tive  yalue  of  different  kinds  of  trees  for  fuel,  building,  and  other  purposes. 

Agricultural  chemistry. — Composition  of  soils ;  the  relation  of  air  and  moisture  to  vegetable 
growth ;  chemistry  of  the  various  processes  of  the  farm,  as  ploughing,  fallowing,  dralninf, 
&c.;  preservation  and  composting  of  manures;  chemical  composition  of  various  crops, mi 
of  the  dairj. 

Animal  husbandry. — Breeds  of  domestic  animals,  their  characteristics  and  adaptatioatd 
particular  purposes ;  principles  of  stock-breeding ;  veterinary  surgery  and  medicines. 

In  closing  this  brief  review  of  what  has  been  done  in  establishing  industiial 
colleges,  it  is  proper  to  congratulate  the  farmers  of  tlio  country  on  the  advantAgei 
which  must  flow  from  this  princely  donation  of  nearly  10,000,000  acres  of  tk 
public  lands.  It  has  not  only  turned  public  attention  to  the  desirablenes  of  a 
higher  education  of  the  industrial  classes,  but  it  has  also  supplied,  in  a  great  pa^ 
the  means  for  procuring  it.  Something  will  bo  gained  in  all  the  States  by  h 
use  of  this  fund.  It  may  be,  in  some  cases,  injudiciously  appropriated ;  tk 
iustiTiction  may  be  superficial,  or  have  little  practical  utility ;  but  it  is  an  import- 
ant step  in  advance.  In  all  cases  we  may  hope  that  something  will  be  leanad 
from  sister  institutions ;  that  experience  will  correct  mistakes  -,  and,  as  the  pobfic 
mind  more  carefully  considers  the  subject,  additional  facilities  for  giving  instuK- 
tion  and  for  elevating  the  character  of  the  colleges  will  be  afforded,  cither  by 
private  benefaction  or  by  the  liberality  of  the  State.  It  will  be  seen  that  some 
of  the  States  have  so  wisely  managed  the  funds  set  apart  for  this  purpose,  and 
have  laid  so  broad  and  deep  the  foundations  of  the  new  institutions,  that  tbej 
will  prove  to  be  of  inestimable  value  in  the  long  future  of  the  country.  It  migb 
seem  invidious  to  particularize  them,  and  it  is  not  necessary  to  do  bo.  Each  <^ 
ovir  readers  will  form  his  own  conclusions.  It  is  a  source  of  gratification  that  so 
many  give  prominence  to  practical  instruction  in  aginculturc.  The  grant  iras 
intended  for  the  benefit  of  farmers ;  for  those  whose  leisure  or  whose  means  do 
not  allow  them  to  pureue  an  extended  course  of  study  in  existing  schools,  and 
\vho  design  to  follow  the  business  of  fanning.  It  docs,  indeed,  provide  the  m«ans 
for  becoming  skilful  in  the  mechanic  arts,  but  the  masses  in  our  country  are 
farmers,  ana  farming  is  the  foundation  on  which  our  national  prosperity  rests. 
It  was  intended  to  give  dignity  to  labor ;  to  elevate  it  above  mere  drudgery  and 
routine,  and  to  render  it  intelligent.  It  wisely  provided  for  the  purchase  of  a 
farm  as  an  appendage  of  the  college,  for  the  theories  of  the  schools  can  never 
alone  make  practical  men.  It  is  only  as  these  theories  are  tested  by  practiccthai 
they  have  value.  Besides  this,  if  young  men  are  to  be  farmers,  they  should  not 
for  years  be  withdrawn  from  labor.  Thev  must  not  lose  their  habits  of  industrVj 
nor  their  taste  for  rural  life.  They  must  not  acquire  the  pernicious  notion  thsJ 
labor  is  degi'ading,  and  that  "gentlemen*'  cannot  engage  in  it.  Instead  of 
rcffretting,  with  a  writer  in  the  North  American  Review,  that  the  term  "agri- 
cultural colleges"  has  been  popularly  used,  it  may  be  deemed  an  appropriate 
designation  for  institutions  of  learning,  fonned  for  the  express  purpose  of  educa- 
ting the  young  for  the  noblest  pursuit  in  which  man  is  ever  engaged.  It  is  the 
term  used  in  the  reports  on  the  bill,  and  in  all  the  discussions  on  its  passage, 
both  in  1858  and  1862.  If  it  is  a  remhider  of  labor  and  of  tilling  the  soil,  so 
much  the  better  and  more  properly  is  it  used. 

It  was,  doubtless,  intended  by  the  fraraer  of  the  bill,  and  expected  by  iw 
advocates,  that  a  farm  for  experimental  purposes  would  be  attached  to  the  col- 
lege,  and  that  manual  labor,  to  some  extent,  would  be  required  of  the  students. 
The  language  used  by  the  advocates  of  the  bill,  and  especially  by  its  framcr, 
leads  to  this  construction  of  the  intent  of  Congress.  "When  the  bill  came  before 
the  House  in  1858,  on  the  report  of  the  Committee  on  Public  Lands,  Mr.  Mor- 
rill said: 

We  need  to  test  tlio  natural  c^pahility  of  soils,  and  the  power  of  different  fertilisers;  tbc 
relative  value  of  diffeient  grasses  for  flesh,  fat,  and  milk-giving  purposes  ;  the  comparative 
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'V'filae  of  grain,  roots,  aud  bay  for  winterin? stock ;  deep  ploughing:  as  well  as  drainage;  the 
"v^italitj  as  well  as  the  deterioration  of  seeds,  breeds  of  tluimals,  and  remedies  for  the  potato 
^llAease,  and  for  all  insects  destractive  to  cotton,  wheat,  and  fruit  crops. 

And  again,  speaking  of  the  different  governments  of  Europe,  lie  said : 

Thoj  have  established  ministers  of  instruction,  model  farms,  experimental  farms,  botanical 
gardens,  colleges,  and  a  largo  number  of  secondary  schools  for  no  other  purpose,  and  they 
need  do  higher  or  nobler,  than  the  improvement  of  the  industrial  resources,  the  farms  and 
Tanners  of  the  respective  countries. 

In  his  speech  in  18G2,  on  the  passage  of  the  bill,  ho  used  this  language : 

The  opportunity  of  obtaining  a  sound  education,  adapted  to  tho  wants  of  the  individual, 
'vrill  be  offered  at  reduced  rates ;  a  lovo  of  useful  labor  will  be  promoted,  aud  thus  health  and 
ixsefalneas  must  bo  advanced. 

After  speaking  of  our  colleges  and  classical  schools,  and  saying  that  they  are 
chiefly  occupied  in  supplying  the  learned  professions,  ho  continued : 

Other  institutions  arc  wanted  where  the  idea  of  labor  shall  be  uppermost,  and  where  the 
ejrprit  du  corps  of  those  instructed  will  seek  highest  honor  in  no  other  direction. 

These  extracts  show  conclusively  what  was  the  '^intent"  of  the  framer  of  tho 

bill,  and  of  Congress  in  regard  to  a  farm,  and  to  manual  labor  to  be  performed 

on  it  by  the  students.     And  wo  appeal  to  all  practical  men,  to  all  intelligent 

farmers,  whether  agriculture  as  a  science  and  an  art  can  be  successfully  taught 

in  any  other  way  than  by  reducing  theories  to  practice,  and  testing,  by  ezperi- 

tnent,  the  teachings  of  the  Icctiu'e-roorta.     If  young  men  are  to  be  e<l(i3atea  for 

|)rofessional  or  mercantile  pureuits  let  their  training  be  adapted  to  tho  ends  they 

have  in  view  j  but  if  for  a  farmer's  life,  the  most  healthful,  most  independent, 

and  noblest  mode  of  life,  they  must  not  be  withdrawn  from  labor  at  a  period 

when  tastes  and  habits  are  forming,  nor  from  the  occupations  which  demand  for 

success  an  ever  increasing  interest  in  them.     We  rejoice  in  witnessing  the  highest 

possible  mental  culture,  in  whatever  direction  it  is  found.     Our  old  colleges  are 

noble  institutions  which  deserve  well  of  every  lover  of  his  country.     There  is  to 

bo  no  rivalry  between  them  and  those  under  consideration,  unless  it  be  in  striving 

which  shall  do  most  to  elevate  the  character  of  our  citizens,  and  to  promote  the 

enduring  prosperity  of  our  common  countr}'. 
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A  concise  digest  of  the  salient  points  and  more  impoitant  and  practical  features 
of  the  latest  issues  of  the  several  State  reports,  published  by  State  boards  of 
agriculture,  or  agricultural  societies,  is  deemed  a  desideratum  in  the  national 
report  of  agiiculture,  both  for  the  intrinsic  value  of  the  matter  collated,  and  for  the 
purpose  of  showing  the  progressive  agriculturists  of  the  whole  country  what  the 
several  States  are  doing  lor  the  common  cause.  Such  publication  will  also  prove  a 
stimulus  to  the  many  States  which  either  possess  no  active  boards  or  societies, 
or  fail  to  compile  and  publish  their  transactions.  It  is  the  aim  of  this  depart- 
ment of  the  government  in  every  practical  way  to  co-operate  with  town,  county, 
and  State  organizations  in  aid  of  agriculture ;  and  this  plan,  of  uniting  by  a  chain 
of  mutual  interest  and  profit  tho  State  with  the  national  reports,  is  believed  to 
he  eminently  useful  and  entirely  feasible.  Want  of  space  prevents  the  presen- 
tation of  valuable  matter  in  detail;  it  can  only  be  expected  that  important  facts 
or  statements  shall  be  hinted  at  or  given  in  epitome,  that  readers  of  this  volume 
loay  be  incited  to  examine  the  several  documents  mentioned,  and  thus  a  wider 
appreciation  of  valuable  local  matter  may  bo  secured. 
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Although  it  may  he  said  that^hut  little  has  heen  found  in  these  reports  (those 
for  1S66)  TN-hich  was  not  known  before,  yet  the  verification  of  much  that  was 
know-n,  or  but  partially  established,  has  been  in  many  instances  of  sufficient 
impoitance  to  demand  a  record  in  tliis  review.  It  is  possible,  also,  that  suhjeds 
meriting  attention  have  be(  n  overlooked,  though  the  design  has  been  to  notice 
everything  of  value.  Many  of  the  discussions  of  topics  presented  by  members 
of  the  State  boards  and  societies  are  instructive,  and  Avill  bo  found  suggestive 
and  valuable,  and  it  is  regretted  that  so  little  room  can  be  given  them,  notwidh 
standing  the  fact  that  comparatively  few  resulted  in  the  establishment  of  prin- 
ciples. The  latter,  it  is  true,  is  difficult  Avhero  circumstauces  attending  tbe 
experiments  are  diverse,  and  when  possible,  and  the  matter  is  of  sufficient 
importance,  to  establish  unifonn  practice  in  any  branch  of  agriculture,  means 
should  be  taken  by  the  State  boar<Js  to  secure  such  result.  Fix)m  reading  th« 
discussions,  we  are  more  than  ever  satisfied  that  these  influences  arc  so  ttivei- 
sified  that  they  cannot  always  be  applied  with  safety  even  to  a  neighboring 
farm  j  that  what  would  bo  good  and  safe  practice  on  one  fann,  or  in  one  neigh- 
borhood, or  one  section  of  countr}'',  would  not  be  good  practice  on  another,  evea 
in  the  same  State.  It  is,  therefore,  very  important  to  have  the  successful  pxicdoc 
on  oneftum  compared  with  the  best  practice  on  others  in  the  same  neighborhood, 
and  not  only  results  but  the  causes  in  detail  given,  which  can  be  best  effected 
through  local  societies  or  farmers'  clubs.  These  results  should  bo  reported  to 
the  county  societies,  which,  when  compared  and  well  digested,  sboold  in  their 
turn  be  sent  to  the  State  Agricultural  Society,  to  be  prepared  for  publication 
in  the  annual  volume.  We  have  much  to  leani  before  it  is  fully  established  that 
we  know  where  and  how  to  put  the  right  crops  in  the  right  places. 

It  is  to  be  regretted  that  out  of  20  State  Agricultural  Societies  in  oorrespond- 
ence  with  this  Department  but  10  have  issued  reports  of  their  transactions  for 
1866.  Of  the  10  not  issuing  repoi-ts,  the  secretary  of  the  Delaware  State  Society 
writes : 

No  other  reports  than  those  found  in  newspftpers  of  the  locality  after  exhibitions  hftfe 
been  publishecl. 

The  secretary  of  the  Kentucky  State  Agricultural  Society  writes : 

Our  State  has  made  no  appropriation  for  the  society  since  1831 ;  hence  we  have  not  had 
tbe  means  to  publish  a  report.  \Vc  have  just  been  able  to  bold  a  fair  jearly,  ofTering  odIj 
small  premiums,  just  keeping  tbe  organization  alivo,  hoping  our  legislature  would  b«  more 
liberal.    So  far  we  have  been  di^^appoiutcd. 

The  secretary  of  the  Maryland  State  Agricultural  Society  w^rit<j3 : 

Our  society  has  not  as  yet  made  any  publication  of  reports.  We  have  but  recently  organ- 
ized, tbe  old  association  having  ceased  to  exist  at  the  beginning  of  the  war.  Tbe  State  has 
iC)>propriated  $25,000,  and  the  city  of  Baltimore  a  like  amount,  for  tbe  purchase  of  a  suitable 
■how  ground ;  and  it  is  tbe  intention  of  tbe  officers  to  prepare  at  once  for  an  exhibition  thi^ 
faU. 

The  secretary  of  the  State  Agricultural  Society  of  New  Jersey  writes : 

In  reply  to  your  favor  requesting  a  copy  of  the  publications  of  this  society  Bince  1860,1 
have  the  honor  to  say  that  I  take  no  very  great  pride  in  saying  there  are  none  such.  Daring 
tbe  war  our  society  was  quiescent,  holding  no  fairs.  In  J8t)()  the  society  was  formed  intos 
joint  stock  association,  and  purchased  grounds  in  tbe  vicinity  of  Newark  for  a  permanent 
establishment. 

The  secretary  of  the  State  Agricultural  Society  of  Pennsylvania  writes : 

I  regret  to  inform  you  that  we  have  published  no  volume  since  1863.     Our  transactions 
arepublished  by  ordor  of  the  legislature ;  the  appropriation  has  failed  since  1663.    We  haw 
•  sumcient  matter  to  make  two  volumes. 

The  secretarj'  of  the  State  Agricultural  Society  of  Wisconsin  writes : 

When  the  war  broke  out  the  legislature,  with  our  concurrence,  stopped  publishing ;  hap- 
pily, however,  the  last  legislature  passed  a  law  providing  not  only  for  filling  the  gap  to  the 
present,  but  for  tbe  future,  regular,  annual  publications  of  tbo  society's  reports.  I  am  now 
preparing  the  mtiterial  for  a  volume,  embracing  tbe  official  transactions  of  the  society  for  tbe 
years  186i-'62-'63-'64-'05-'C6-'67. 
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MAINE. 

The  deventb  annual  report  of  the  scoretaiy  of  the  Maine  Board  of  Agricul- 
inrc  fur  1866  occupies  the  first  half  of  a  volume  of  207  pages.  At  the  meeting 
:>f  the  board  in  Januaiy,  18G6,  several  reports  were  made  hy  committees  on 
subjects  submitted  to  them,  the  more  important  of  which  may  be  summarized  as 
follows : 

JF'arm  management. — '*'  Can  farming  in  Maine  be  conducted  with  success,  as 
coinpared  with  other  branches  of  husbandry?"  This  was  answered  by  the  com- 
mittee emphatically  in  the  affirmative.  The  report  states  that  the  sum  of 
S97, 424,385  is  invested  in  farming  in  the  State,  and  that  it  pays  a  dividend  of 
14  per  cent,  the  orchaid  products  alone  footing  up  8501,769. 

Xbe  question,  "  On  which  can  a  fanner  live  the  easier,  a  farm  of  200  acres 
or  more,  or  one  of  40  or  50 1"  was  answered  in  favor  of  the  larger  farm,  which 
realizes  the  greater  profit  if  the  occupant  has  sufficient  labor  to  cultivate  it. 

"  What  products  can  bo  sold  off  the  farm  w  ith  the  least  detriment  to  its  fer- 
tility, and  at  the  same  time  bo  profitable  to  the  producer  t"  In  answer  to  this 
question  it  is  argued  that  fertilizers  are  absolutely  necessary  to  keep  up  the  pro- 
ductiveness of  the  land,  and  that  the  manure  made  upon  the  farm  is  the  only 
fertilizer  that  can  be  relied  upon,  to  make  which  animals  must  be  fed  upon  the 
Harm  j  hence,  the  hay,  com,  and  grain  should  not  be  sold  in  any  other  way  than 
in  the  shape  of  animals  and  animal  products.  The  increased  growing  of  fruits 
and  wool  and  the  manufacture  of  butter  and  cheese  are  recommended  as  pro- 
ductions not  only  profitable,  but  which  can  be  sold  off  the  farm  without  detri- 
ment to  it. 

"Are  oats  an  unduly-exhausting  crop  to  seed  down  witht"  "Such  is  the 
opinion  of  many  of  our  best  fanners,"  says  the  committee,  "  wdiich  opinion  has 
l^n  borne  out  by  practical  experiments."  The  committee  give  reasons  why 
the  crop  is  no  more  injurious  than  buckwheat  and  some  other  crops,  but  come 
to  no  satisfactory  conclusion  in  accounting  for  what  they  deem  an  enor ;  they 
admit,  however,  that  oats  are  a  very  exhausting  crop. 

"  Can  effective  measures  be  adopted  to  increase  our  crops  of  hay  without  the 
use  of  bam  manures  or  concentrated  fertilizers!"  The  following  treatments  of 
the  soil  are  given  as  substitutes :  Ploughing  and  seeding  in  clover,  turning  the 
latter  in  when  ripe  enough  for  the  seed  to  grow;  plough  in  Juno  and  sow 
buckwheat,  Indian  corn  and  other  grain,  turning  them  under  in  August,  and  then 
seed  with  timothy  and  clover  for  a  crop  of  hay  the  next  season  j  summer  fal- 
lowing ;  the  ham^w  can  bo  used  in  August  on  non-producing  meadow  land 
^ith  good  results;  cutting  clover  and  timothy  below  the  lower  joint  destroys  the 
plant ;  feeding  on  meadow  lands  after  the  crop  is  taken  off  is  injurious ;  chang- 
mg  from  meadow  to  pasture  and  tlie  reverse  is  beneficial ;  drainage  where 
required  is  also  effectual  in  producing  increased  crops. 

^  *'  Ought  the  more  extended  culture  of  peas  and  beans  to  bo  recommended  f 
AS  concentrated  food,  always  ready  for  use  on  the  farm,  is  very  important,  a 
liberal  cultivation  of  the  pea  and  bean  is  recommended. 

"  Should  the  use  of  horses  bo  encouraged  to  the  exclusion  of  oxen  for  farm 
labor  t"  The  conclusion  reached  was,  that  the  famier  who  keeps  oxen  is  more 
successful  than  he  who  keeps  horses  to  the  exclusion  of  the  former. 

*'  Is  the  ox-yoke,  as  used  with  us,  a  natural  or  an  absurd  implement  of 
draught f  The  fact  is  stated  that  the  old  mode  of  lashing  the  yoke  to  the  heads 
of  oxen  for  the  purpose  of  draught  has  experienced  no  change  for  300  years 
among  the  Spaniards,  and  it  is  a  matter  not  satisfactorily  settled  by  experience 
whether  it  is  not  more  humane  and  quite  as  effective  as  the  present  cumbersome 
yoke.  The  assertion  is  made  that  lashing  the  yoke  to  the  heads  is  an  "  ill- 
founded  notion  of  the  ability  of  the  ox  to  force  a  load  back  by  the  horns."  The 
committee  recommend  thorough  experiments  by  farmers  of  Maine,  to  ascertain 
the  best  plan  for  yoking  oxen  for  draught. 
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The  "  winter  care  of  farm  stock  "  the  committee  deemed  a  subject  demanding 
attention  from  the  farmers  of  Maine,  as  there  is  very  general  neglect  in  sbelt^- 
ing  stock  from  the  severe  weather  of  that  inclement  season.  Feed  the  best 
on  the  fami  as  hmg  as  it  lasts,  for  if  the  stock  falls  off  to  wards  spring  they 
can  be  more  easily  restored  to  proper  condition. 

"What  lessons  in  agriculture  are  taught  by  the  peculiar  circumstances  of  the 
past  few  years  V^  The  committee  report,  first,  the  cultivation  of  vegetables  and 
small  fmits  more  extensively  ;  and  second,  ,the  adoption  of  more  modes  of  cul- 
ture by  the  aid  of  improved  implements.  There  are  also  some  excellent  recom- 
mendations by  the  committee  on  *Hhe  cultivation  of  rural  taste,  architectore,"  &c 

On  farm  crops. — In  the  discussions  of  the  board  the  statement  was  made  thai 
apple  trees  can  bo  grown  successfully  in  the  hilly  parts  of  Maine.  A  return  of 
net  income  from  fom-  acres  devoted  to  apples  gives  a  yield  of  8750.  The  Bald- 
win is  declared  to  succeed  well  on  high  lands,  and  to  be  an  excellent  apple  for 
transportation.  The  next  apple  for  profit  is  the  Rhode  Island  Greening.  The 
soil  along  the  seaboard  is  not  favorable  for  apple  trees.  The  bop  is  recom- 
mended as  a  profitable  crop  for  Maine,  and  a  detailed  report  on  its  culture  is 
given. 

An  article  on  "Ploughing  and  Manuring  in  Autumn"  contains  much  good, 
practical  matter  to  prove  the  great  advantage  there  is  in  both  ploughing  and 
manuring  for  all  crops  which  require  the  soil  to  bo  prepared  by  the  plongh, 
especially  in  climates  where  the  period  of  non-grouih  is  longer  than  the  plant- 
growing  season.  It  prepares  the  soil  to  commence  the  growth  of  plants  in  the 
fall,  and  thus  lengthens  the  season  for  growing. 

The  Jerusalem  artichoke  (Hclianthus  tuberosusj  is  highly  rqcommended  in  ao 
article  of  some  length  as  a  valuable  food  for  domestic  animals,  claiming  thatil 
compares  favorably  with  the  vegetable  roots  in  common  use,  that  it  produces 
fair  crops  without  manure  and  with  little  cultivation,  and  that  it  has  other  advan- 
tages to  recommend  its  general  recognition. 

**  The  Value  of  Night  Soil"  on  land  is  presented,  and  a  mode  of  saving  it  sug- 
gested, by  dropping  peat  or  loan}  daily  on  the  deposits  in  the  vault.  The  wnUs 
has  tried  it  and  thus  made  a  very  valuable  compost. 

*'  The  Horse ;  his  Nature  and  Treatment,"  by  M.  A.  Gumming,  V.  S.,  of 
New  Brunswick,  is  a  valuable  article,  containing  a  great  amount  of  practical 
infoiination  in  regard  to  the  treatment  of  this  animal,  the  abuse  of  w^hich  the 
writer  thinks  arises  principally  from  ignorance.  Proper  ventilation  and  a  con- 
stant supply  of  pure,  fresh  air  are  requisite ;  and,  in  supplying  them,  draughts 
should  bo  admitted  above  the  horse^s  head  instead  of  below  his  heels.  When 
fed  on  hay  and  grain  ho  must  have  a  portion  daily  of  root  feed,  the  carrot  and 
the  Swedish  turnip  being  pijeferred.  To  supply  muscular  wastes  those  sub- 
stances should  be  fed  which  contain  the  largest  amount  of  glutinous  or  albuminous 
matter,  such  as  peas  and  beans ;  and,  to  keep  up  animal  heat,  sugary,  starch j, 
and  oily  food,  as  barley,  linseed,  and  corn.  Oats  have  an  intermediate  placet 
The  proper  shoeing  of  the  horso  is  much  neglected  by  having  the  toes  too  long, 
&c.,  and  the  line  of  draujjht  in  harnessing  is  not  properly  observed,  which  should 
be  at  right  angles  with  the  shoulder  blade.  The  cultivation  of  distinct  breeds 
is  recommended  for  the  different  purposes  for  which  the  horse  is  to  be  used. 

Industrial  Colleges. — The  subject  of  *' Colleges  for  the  Industrial  C hisses,'^ 
contemplated  by  the  act  of  Congress  of  1862,  is  treated  at  considerable  length 
in  several  papers  under  the  headings,  **Agricultiu'al  Schools,"  **  Scientific 
Schools,"  and  "  Industrial  Colleges,"  in  which  the  whole  range  of  agricultural 
education  is  embraced.  The  practical  ex^plification  of  the  instructions  given 
in  the  school-room  is  recommended  to  be  observed  by  the  student  in  and  on  the 
soil,  whatever  pursuit  may  be  determined  upon  for  the  future.  The  health 
imparted  to  the  student  by  manual  labor,  especially  upon  the  soil,  is  deemed 
essential.  The  location  of  the  State  Agricultural  College  has  been  made  at 
OronOj  Penobscot  countv. 
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Forty  pages  of  the  report  are  occupied  by  two  excellent  articles  on  cross- 
breeding of  animals,  especially  of  tbo  horse  and  sheep ;  two  on  the  cattle  plague 
in  Europe ;  one  on  the  structure,  functions,  and  diseases  of  the  udder  of  the 
cow ;  one  recommending  the  adoption  of  the  decimal  system  of  weights  and 
measures ;  and  one  urging  the  appointment  of  a  State  entomologist,  vrhich  the 
board  recommended  unanimously. 

County  agricultural  societies. — ^An  abstract  of  the  operations  of  the  county 
agricultural  societies,  as  reported  to  the  secretary,  occupies  46  pages.  The 
reports  exhibit,  says  the  secretary,  more  of  energy  and  activity  than  has  been 
manifested  for  some  years  past.  Sheep  husbandry  has  increased  considerably 
and  the  breeds  have  been  greatly  improved.  Of  24  county  societies  reporting, 
the  total  amount  paid  for  premiums  for  the  year  1866  was  $7,660,  being  an 
average  of  $319  for  each.  There  is  but  one  report  on  the  cost  of  rmsing  a 
bushel  of  com,  which  states  it  at  nearly  26  cents,  while  the  cost  of  producing  a 
bushel  of  wheat  was  nearly  73  cents.  The  com  sold  for  about  $1  50  and  the 
wheat  for  $3  per  bushel. 

Selected  papcra  occupy  161  pages  of  the  report,  as  follows : 

*'  Power,  force,  and  matter — Their  diversity,  unity,  simplicity,  and  harmony  the 
basis  of  all  science  and  all  knowledge  j"  by  Professor  J.  B.  Turner.  Taken 
from  the  transactions  of  the  Illinois  State  Agricultural  Society. 

"  The  cultivation  of  field  crops  and  preparation  of  soils  ;^'  by  Professor  J.  B. 
Turner,  taken  from  the  same  volume.  The  author  argues  that  deep  ploughing 
is  required  to  secure  the  influence  of  heat,  light,  air,  and  water,  which  contribute 
nine-tenths  of  the  productive  elements  of  the  plant  -,  that  no  soil  can  be  crushed 
too  fine  for  any  crop,  while  it  is  usually  left  far  too  coarse  for  all  crops. 

**  History  and  cltaracteristics  of  GaUoway  cattle f^  by  Sanford  Howard,  from 
the  report  of  the  Secretxiry  of  the  Michigan  Board  of  Agriculture.  The  article 
is  interesting  and  profitable  to  breeders  of  cattle,  as  the  Galloway  is  said  to  be 
a  race  adapted  to  the  northem  States  generally.  Their  hardy  nature,  aptness  to 
fatten,  and  the  superiority  of  their  beef,  would  seem  to  commend  them.  They 
have  been  but  recently  introduced  into  the  United  States,  and  are  highly 
approved  by  those  who  use  them. 

"  Management  qf  pastures  ;"  by  Sanford  Howard,  also  from  the  Michigan  report. 
The  writer  states  that  an  experienced  cattle-feeder  could  not  so  easily  fatten  stock 
on  grass  raised  on  newly  seeded  grounds  aJ3  on  that  from  grounds  put  down  many 
years  ago,  or  from  pastures  that  had  never  been  broken  up.  One  great  source 
of  failure  and  decline  of  grass  in  old  pastures  is  over-stockinff.  A  top  dressing 
of  sawdust,  in  which  the  liquid  manures  have  been  absorbed,  applied  in  fall  or 
spring,  gives  great  vigor  and  growth  to  grasses.  It  is  better  and  cheaper  to 
apply  this  or  other  manures  to  old  pastures  than  to  plough  and  rc-seed.  In 
reference  to  soils  it  appears — 

Ist  That,  on  some  soils,  grasses  will  live  so  short  a  time  that  it  is  not  an  object  to  endeavor 
to  continae  them  for  permanent  pastures.  Such  land,  if  suited  to  grain  or  other  cultivated 
crops,  may  be  bfou^ht  under  a  system  of  rotation,  if  not  devoted  to  forest  trees. 

2a.  That  some  soils  may  be  kept  permanently  in  grass  by  occasional  scarifyings,  or  bar- 
rowings,  with  top  dressings  of  suitable  manures,  and  surface  re-seeding  of  spots  where  the 
sward  becomes  weakened. 

3d.  That  some  soils  which  are  particularly  natural  to  grass,  if  once  set  with  the  proper 
fp^fcies,  may  bo  kept  in  pasture  for  an  inaefinite  lengtn  of  time,  in  many  cases  without 
manifest  detorioration,  through  fertilizers,  as  bones,  ashes,  plaster,  &c.,  which  may  be 
advantageously  applied  at  intervals. 

A  paper  by  John  Johnson,  jr.,  taken  from  the  Massachusetts  State  Reports, 
on  the  same  subject,  follows  the  foregoing. 

Bread-making. — ^Two  articles  on  bread-making,  one  from  Illinois  and  the 
other  from  Massachusetts,  can  be  read  with  profit  by  the  majority  of  housewives. 
The  following  is  detailed  as  the  plan  pursued  by  good  bread-makers  in  Massa- 
chusetts : 

22 
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Success  depends  in  a  great  measure  upon  (rood  iudgroent,  faitbfulDef«f  and  pationc«  in 
workiog,  aud  \u  using  the  right  materiaifi.  Sift  nve  pouods  of  good  flouft  and  put  In  an 
earthen  pan  suitable  for  nnxiug  and  kneading ;  take  two  potatoes  the  size  of  the  fist,  boil 
them,  mas^h  and  mix  with  half  a  pint  of  boiling  water ;  a  fresh  yeast  cake,  of  the  size  common 
in  the  market,  is  dissolved  in  water,  and  the  two  solutions  mixed  to|[^ether  and  put  in  a  warm 
place  to  feroient.  As  soon  as  it  commences  to  riso,  or  ferment,  which  re(][mroj  a  longer  or 
shorter  time  as  the  weather  is  warm  or  cold,  pour  it  into  the  flour,  and  with  the  additbn  of 
a  pint  each  of  milk  and  watsr  form  a  dough,  and  knead  for  a' full  half  hour;  form  thedongh 
at  night,  and  allow  it  to  stand  until  morning  in  a  moderately  warm  place;  then  mould  and 
put  into  pans  and  let  it  remain  until  it  has  become  well  raised ;  then  place  it  in  a  hot  oven 
and  bake.  The  points reouiriog  attention  are:  First,  the  flour  must  be  of  tho  best  quality; 
second,  the  potatoes  should  be  sound  and  mealy ;  third,  the  yeast  cake  is  to  be  freshly  n^^ 
pared;  fourtn,  the  ferment  must  be  in  just  the  right  condition;  fifth,  the  kneading  should  be 
thorough  and  effective  ;  sixth,  the  raising  of  the  dough  must  be  watched  Uutt  it  may  not 
proceed  into  the  acetic  fermentation,  and  cause  the  bread  to  sour ;  seventh,  after  the  dough  it 
placed  in  pans  it  should  be  allowed  to  riso,  or  puff  un,  before  placing  it  in  tho  oven ;  eighth, 
the  temperature  of  the  oven,  and  tho  timo  consumod  in  baking  have  much  to  do  with  tho 
8ucces6  of  the  process. 

Then  follows  an  instructive  article  by  X.  A.  Willard,  describing  a  viat 
'Amonf^  the  Butter-makers  of  Oran^^^e  County,  New  York,  with  Suggestions  on 
Cheese  Dairying ;"  and  an  essay  on  "  Parasites  and  Parasitic  Diseases  as  Affecting 
Domesticated  Animals,"  by  an  English  writer. 

An  article  on  "  Tho  Management  of  Agricultural  Fairs"  closes  tho  report.  The 
writer  suggests  that  agricultural  fairs  should  raise  their  standard  of  usefalness; 
ipeetings  should  be  held  at  the  fairs  for  discussions  on  farm  matters ;  premiums 
should  be  aw-arded  to  committees  for  superior  reports ;  reports  should  be  pnb- 
lished;  secretaries  should  bo  required  to  fimiish  full  printed  reports  of  the 
.  doings  of  the  societies  for  which  they  act  j  silver  plate  instead  of  money  shonld 
be  given  for  premiums ;  horse  racing  should  bo  discountenanced,  substitnting 
speed  against  time,  each  horse  by  himself,  in  a  quiet  way. 


MASSAOHUSBTTS. 


The  Fourteenth  Annual  Report  of  tho  secretary  of  the  Massachusetls  Board 
of  Agriculture  is  a  volume  of  526  pages.  It  is  addiessed  to  the  legislature  of 
the  State,  and  opens  with  congratulations  that  "the  farming  as  well  as  the 
other  industrial  interests  of  tho  State  have  been  marked  by  a  reasonable  degree 
of  prosperity"  during  the  year. 

AgricuLiural  education, — The  connection  of  the  State  Bodrd  of  Agriculture 
with  the  Massachusetts  Agricultural  College  is  the  subject  of  one  of  the  first 
lectures  before  the  board,  in  which  it  is  stated  *'that  every  mode  of  improving 
agriculture  by  process  of  mental  discipline  has  immediate  reference  to  the  prae- 
tical  business  af  the  farmy  The  subject  elicited  a  discussion  by  tho  board,  in 
which  it  was  generally  admitted  that  agricultural  education  is  in  its  infancy, 
and  that  no  place  needs  correct  information  on  agiicultural  experience  more  thin 
Massachusetts.  Every  report  in  the  volume  has  an  article  or  address  on  agri- 
cultural education,  all  urging  this  important  subject  upon  the  attention  of  farmers, 
who  have  so  long  suffered  for  want  of  sufficient  knowledge  respecting  their 
own  profession.  The  board  of  agriculture,  by  an  act  of  the  legislature,  has 
control  of  the  Agricultural  College  of  the_ State,  which  is  esteemed  a  matter  of 
great  importance.  A  recommendation  has  been  made  by  the  board  that  each 
agricultural  society  establish  at  least  one  scholarship  in  tho  college.  This  is  an 
excellent  suggestion,  and  deserves  the  attention  of  other  State  boards  where  col- 
leges may  be  established.  A  provision  of  the  law  establishing  the  board  is 
worthy  of  notice  here,  and  reads  as  follows: 

The  secretary  of  the  board  is  authorized  to  appoint  one  or  more  suitably  agents  to  visit  the 
towns  in  the  btate,  undei*  the  direction  of  the  board,  for  the  purpose  of  inquirine  into  ths 
methods  and  wants  of  practical  husbandry;  ascertaining  the  adaptation  of  a^^ooltural  pro- 
ducts of  soil,  climate,  and  markets ;  encouraging^  the  establishmoot  of  farmers'  dubs,  ajprri* 
cultural  libraries,  and  reading  rooms,  and  of  disseminating  useful  information  on  agricultaro 
by  means  of  lectures  and  otherwise. 
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"What  Chemistry  has  accomplished  for  Agricultare,''  was  presented  in  a  lecture 
before  the  lM)ard,  showing  that  without  the  aid  of  chemistry,  ao^ricnltiirists  would  bo 
groping  in  comparative  darkness,  and  have  feeble  hopes  of  rapid  advancement 
in  the  future. 

Management  of  fairs. — In  an  article  on  the  management  of  agiicnltural  fah^j 
it  is  stated  that  the  South  Carolina  Agricultural  Society  was  established  in  1784, 
being  the  first  in  the  United  States;  and  that  the  next  was  in  Philadelphia,  the 
same  year.  Horse-racing,  jugglers,  gambling,  &c.,  as  adjuncts  of  fairs,  are 
severely  condemned,  and  legitimate  exhibitions  for  the  promotion  of  agriculture 
strongly  urged.  Unless  farmers  and  their  families  will  manifest  a  healthy  and 
hearty  interest  irf  the  management  of  agricultural  fairs,  but  little  ffood  can  be 
expected  from  them ;  and  they  must  be  conducted  so  as  not  to  shock  the  moral 
sense  of  the  best  portion  of  the  community. 

Cattle  husbandly  and  tJte  dairy. — The  subject  of  cattle  husbandry  was  dis- 
cussed at  one  of  the  meetings  of  the  board,  in  which  Professor  Agassiz  took  the 
lead.  He  laid  down  the  general  principle  that  the  purity  of  the  ancestry  of 
parents  was  even  more  important  in  breeding  animals,  to  insure  purity,  than  that 
of  immediate  parents ;  to  prove  which  ho  gave  numerous  examples.  It  is  also 
necessary  to  avoid  copulating  inferior  animals  ^vith  the  female,  as  it  always  has 
an  injurious  influence  upon  the  'Offspring  that  follows,  especially,  when  a  wrong 
beginning  is  made.  It  was  stated  that,  to  insure  as  far  as  possible  conception,  as 
well  as  the  getting  of  male  animals,  the  female  should  not  be  permitted  to  have 
the  male  until  36  or  48  hours  after  being  in  heat.  The  great  cause  of  the  deteri- 
oration of  animals  in  Now  England  is  their  being  permitted  to  breed  at  too  early 
on  age.  The  discussion  was  closed  by  the  passage  of  a  resolution  to  secure  the 
collection  of  statistics  relative  to  the  propagation  of  domestic  animals.  A  similar 
system,  if  adopted  in  all  the  States,  would  cause  a  record  of  many  valuable  facts 
necessary  to  a  proper  investigation  of  the  principles  of  correct  breeding. 

In  reporting  npon  stock,  the  committee  commenced  with  the  Jersey  cow  as 
the  best  for  milk,  and  declare  that  experience  has  proved  they  can  stand  as  much 
exposure  as  any  of  our  natives;  some  saying  that  when  short  fed  they  do  not 
suffer  ns  much  as  the  native  stock,  and  that  they  do  not  fall  off  in  the  quantity  of 
milk  in  as  great  proportion  as  the  natives  on  short  orjjoor  feed.  Working  oxen 
receive  especial  mention,  as  they  are  esteemed  the  basis  of  the  motive  power  on 
the  farm,  and  the  advice  is  given  that  they  should  be  trained  .for  light  as  well 
as  heavy  work.  It  is  stated  that  a  farmer  who  kept  20  cows,  after  a  trial  of  the 
different  breeds,  gave  the  preference  to  the  Ayrshire  for  a  milk  dairy,  because 
they  are  hardy,  and  give  good  returns  for  the  quantity  of  food  they  consume. 

In  regard  to  diseases  of  the  cow,  it  is  claimed  that  garget  may  be  easily  cured  if 
the  remedy  be  applied  in  time,  by  giving  one  ounce  of  saltpetre,  and  washing  the 
bag  in  warm  soap-suds ;  let  the  bag  dry,  then  rub  on  bacon  fat,  which  will  bring 
tlie  cow  all  right  in  a  day  or  two.  The  same  fanner  thinks  tlie  manure  will  pay 
attendance  and  interest  on  the  value  of  the  cow,  and  all  expenses  except  food. 

The  following  mode  of  butter-making  is  given  by  the  lady  who  received  the 
first  premium  at  the  Essex  fair:  ''The  milk  was  strained  into  tin  pans  and  placed 
in  a  cool  and  well- ventilated  room.  The  cream  was  taken  from  the  milk  in  36 
hours  after  being  milked,  then  churned,  and  salted  to  the  taste  after  standing  in 
a  cool  place  24  hours.  It  was  then  worked  over  till  the  buttermilk  was  all 
out.'^  Butter,  on  a  Massachusetts  farm,  next  to  hay  and  live-stock,  possesses 
the  greatest  money  value  of  all  that  is  produced. 

llorscSj  slieepy  J'c— Very  little  is  said  in  commendation  of  the  purity  of  the 
breeds  of  horses  examined  by  the  committee.  Of  sheep,  the  long-wooled  are 
strongly  recomintMidad,  as  the  most  profitable  for  the  farmer,  to  raise.  More 
attention  is  urged  in  breeding  swine,  so  as  to  introduce  or  create  a  better  stock 
of  hogs  than  is  nt»w  raised  in  the  State.  Several  statements  are  presented 
exhibiting  excellent  profits  in  breeding  poultry.     In  one  instance  it  is  stated  that 
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$100  were  cleared  from  an  origiDal  stock  of  30  chickens.     The  breeder  preferred 
the  fall-blood  Brahma,  though  he  also  keeps  the  Sicilian  and  a  few  other  breeds. 

Pasture  and  grass  lands, — ^The  farmers  in  western  Hampshire  hold  that 
plonghing  np  good  natural  grass  lands  is  malpractice  in  farming,  and  that  man- 
ure should  be  applied  upon  the  surface  in  the  month  of  August  or  Septcmhcr. 
Improper  cropping,  overstocking,  and  allowing  brush  and  brambles,  foul  grasses 
and  noxious  herbs,  weeds,  &c.,  to  mature  and  scatter  their  seed,  are  noticed  as 
fruitful  som'ces  of  killing  out  pasture  lands.     Sheep  are  used,  to  some  extent,  to 
crop  off  these  noxious  plants ;  and  shade  trees  are  recommended  both  as  an 
embellishment  of  the  fields  and  for  the  comfort  of  the  herds  and  flocks.     There 
is  one  recommendation  deserving  especial  notice,  viz :  in  seeding  lands  for  pas- 
turage we  should  determine,  as  far  as  possible,  for  what  use  they  ore  more  par- 
ticularly desired,  for  fattening  or  for  dairy  purposes;  because  experience  and 
observation  have  taught  that  the  same  pasture  or  the  same  variety  of  gi^asscsdoes 
not  produce  meat  and  milk  with  equal  facility.     It  is  reported  that  in  the  county 
of  Bristol  '^  less  land  is  cultivated  than  fonnerly,  with  more  manure  and  cleaner 
culture,''  the  result  being,  of  course,  better  crops  with  loss  expense. 

Boot  crops 4 — At  one  of  the  meetings  of  the  board  the  virtues  of  carrots,  Eng- 
lish turnips,  rutabagas,  potatoes,  &c.,  as  food  for  stock  were  compared,  all  tho 
speakers  agreeing  as  to  the  value  and  utility  of  the  root  c^'ops  as  food  for  ani- 
mals, but  differing  as  to  which  is  the  best}  the  majority,  however,  bein; 
in  favor  of  the  carrot.  The  modes  of  cultivatir:g  and  using  them  were  entered 
into  quite  extensively  in  the  discussion,  in  wluch  the  experience  of  all  was 
that  any  of  the  roots  named  could  bo  fed  to  great  advanta^,  raw  or  cooked. 
Tho  potato,  however,  was  the  least  used,  as  man  required  this  root  almost 
exclusively  for  himself.  All  agreed  that  dry  feed  in  winter  should  be  accom- 
panied with  a  liberal  supply  of  roots.  One  of  tho  greatest  essentials  in  growing 
roots,  as  expressed  by  all,  is  to  secure  good  and  pure  seed,  as  the  failures  in  rais- 
ing good  crops  can  generally  be  attributed  to  bad  seed.  Raise  the  seed  on  the 
farm,  if  possible;  the  last  resort  is  tho  store.  Late  sowing  is  recommended,  so 
that  the  crops  can  be  stored  away  just  before  the  frost  would  affect  the  roots 
when  exposed  in  the  air  to  dry  before  storing.  A  cellar  under  tho  bam  floor  is 
generally  used  for  storing  the  crop.  Tlio  best  seeds  of  the  carrot  are  on  the 
centre  stalks.  Plant  caiTot  seed  in  drills,  one  to  a  half  inch,  only  the  largest 
and  plumpest  seeds,  the  rows  15  inches  apart.  Tho  rows  for  mangolds  shoald 
be  22  inches  apart.  Good  rich  soil  is  required  to  raise  root  crops  sucoessfolly. 
On  the  value  of  feeding  roots,  one  of  tho  speakers  said : 

I  always  give  my  horse  more  or  leps  rootn,  and  if  I  had  two  tons  and  a  half  of  hay  for  s 
fuU-sizcd  cow,  I  would  sell  :;^0  per  cent,  of  the  hay  and  purchase  with  the  money  nil  the  roots 
I  couldf  and  feed  them  in  addition  to  the  other  80  per  cent,  of  hay,  and  my  cow  would  give 
me  more  milk  and  come  out  in  better  condition  in  tho  spring. 

Soil  for  plants,  dec, — An  essay  on  "  Plants  as  an  Indication  of  the  Nature  of  the 
Soil,"  which  was  adopted  by  the  board,  is  based  on  the  proposition  that  as  all 
kinds  of  vegetables  are  continually  varying  in  their  growth,  quality,  production 
and  time  of  maturity,  they  can  be  made  to  adapt  themselves  to  almost  any  soil  oi 
climate  if  tho  fanner  will  do  his  part  in  selecting  tho  proper  seeds,  &c.,  instancing 
tho  diversity  of  climate  in  which  they  have  been  made  to  produce  remunerative 
erops.  In  another  article,  on  the  "  Adaptation  of  Crops  to  Soils,"  it  is  claimed  to 
be  profitable,  as  well  as  necessary,  to  amend  soils,  to  some  extent,  by  dressing 
those  which  ai*e  sandy  with  clay,  and  the  reverse,  to  supply  the  proper  food  for  the 
plants  to  be  grown  upon  them,  as  well  as  to  enrich  them  with  manures. 

Lectures  on  the  '*  Varieties  of  Plants"  were  given  by  Professors  P.  A.  Chad* 
bourne  and  Agassiz,  both  of  which  contained  much  valuable  matter  for  the  agri- 
culturist. "Transplanting  Fruit  and  Forest  Trees"  is  tho  title  of  an  essay  in 
which  many  good  rules  are  laid  down  not  generally  known,  or  if  known  not 
sjullicientl y  followed.     Tho  wi'iter  says  that  " all  mangled  roots  should  be  trinmied 
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carefully,  or  entirely  removed  j  and  all  roots  cut  off  with  the  spade  or  other  blunt- 
edged  instnunents  should  have  the  ends  smoothly  pared  to  where  the  wood  is 
clean  and  sound.  Where'trees  are  treated  thus  and  set,  a  row  of  fibrous  roots 
at  once  shoots  into  the  soil  from  the  clean-cut  end/'  In  evergreen  trees  this 
coarse  is  not  so  essential  at  all  times.  Holes,  to  receive  the  trees,  should  always 
be  made  sufficiently  largo  to  receive  the  roots  without  cramping.  Where  the 
trees  are  exposed  to  raking  winds  place  coarse  litter  about  the  roots,  and  upon  that 
some  flat  stones  to  keep  the  mulch  in  place  and  the  tree  in  position.  Stakes 
should  never  be  used  for  the  latter  purpose.  An  experienced  cultivatpr  of  the 
cranberry  contributes  a  short  essay,  in  which  he  enumerates  many  difficulties  in 
raising  this  desirable  fruit,  and  concludes  with  this  declaration : 

The  perils  which  I  have  enumerated  are  sufficient  to  show  that  the  cultivation  of  the  eran- 
beny  is  very  hazardous  without  a  ready  and  abundant  supply  of  water,  and  that  the  crop 
may  then  be  lost  by  causes  beyond  control. 

Grape  culture, — ^Hon.  £.  W.  Bull,  of  Concord,  addressed  the  board  on  the 
sabject  of  ^^  grape  culture."  He  stated  that  it  is  a  demonstrable  fact  that  grapes 
can  be  profitably  grown  in  Massachusetts  in  the  open  air.  He  recommends,  as 
proved  by  his  own  experience,  the  growing  of  seedlings,  and  the  reproduction 
firom  the  seed,  as  improving  the  quality  of  the  fruit  and  better  adapting  it  to  the 
cliaiates  where  grown.  Hybridizing,  or  cross-breeding,  is  also  recommended, 
bot  he  thinks  the  other  the  best  mode,  although  it  is  liable  to  the  objection  of 
taking  a  longer  time  to  arrive  at  results;  but  when  obtained  they  are  more  sat- 
isfactory and  more  lasting.  He  says  that  we  prune  too  much,  and  manure  too 
much ;  and  as  the  roots  require  considerable  heat  they  are  permitted  to  nin  too 
far  below  the  influence  of  the  sun's  rays.  He  gives  other  important  experiences 
in  which  he  differs  from  grape-growers  generally.  His  experiments  were  prin- 
cipally with  the  Concord.  Mr.  Haskell  said  his  expdrience  in  regard  to  the 
seedlings  did  not  sustain  that  of  Mr.  Bull,  but  that  cross-breeding,  by  using  the 
pollen  of  the  foreign  on  that  of  the  native,  produces  a  hardy  vine.  He  recom- 
mended his  practice  of  planting  the  seeds  of  all  the  good  fruits  eaten  in  some 
place  where  they,  would  not  be  disturbed,  as  something  good  might  be  produced. 
Mr.  Bull  said  that  if  one  in  a  hundred  of  his  seedlings  from  the  Concord  proved 
good  he  was  amply  repaid  for  the  trouble. 

jPortiw,  farm  buildings^  crops,  dtc, — ^From  the  reports  of  the  committees 
appointed  to  report  upon  farms,  farm  buildings,  &c.,  the  following  points  are 
extracted  :  On  one  farm  of  26  acres  the  net  proceeds  were  $734  82,  after  pay- 
ing for  ditching,  setting  trees,  diking,  &c.  The  bams  examined  generally  had 
cellars,  which  are  strongly  commended.  In  the  report  on  '^  i-eclaiming  swamp 
lands"  two  statements  are  given  which  prove  that  great  profits  result  from  drain- 
ing such  Unds,  when  properly  done.  The  report  on  orchards  presents  nothing 
especially  new;  it  exhibits  this  fact,  however,  that  fruit-raising,  with  care,  is 
profitable  in  l^lassachusetts.  The  same  renuirks  will  apply,  also,  to  the  report  on 
vinevards. 

The  report  on  manures  recognizes  the  value  of  some  of  the  condensed  fertil- 
izers of  the  day,  and  recommends  continued  experiments  to  test  their  value,  as 
applied  to  both  particular  crops  and  general  agriculture,  "  especially  when  we 
remember,''  say  the  committee,  *'  that  the  good  cultivator  always  returns  to  a 
well  prepared  manure  heap,  the  product  of  his  stable  and  farm  yard,  with  a 
confidence  which  chemistry  and  the  guano  islands  have  not  shaken.''  The 
report  on  com  says  "  the  com  crop  is  the  crop  of  New  England,  next  to  the 
hay  crop  the  most  indispensable,"  and  that  the  fodder  from  an  acre  producing 
50  bushels  of  corn  will  be  about  two  tons,  and  will  pay  for  the  cultivation  and 
harvesting  after  the  com  is  planted.  From  three  statements  made  and  verified 
by  the  committee,  the  average  cost  of  producing  a  bushel  of  dry  shelled  com 
was  shown  to  be  69  cents.  One  statement  made  the  cost  of  raising  22  bushels 
of  wheat  $25;  32^  bushels  of  rye,  $18  95;  43§  bushels  of  barley,  $29  90; 
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52^  bnshels  of  oats,  SI 5  50.  Of  root  crops  an  average  of  793  boshela  of 
onioDS  per  acre  was  reported;  of  caiTot««,  1,000  buabels  per  acre;  of  potatoes, 
from  an  average  of  threo  statements,  the  product  was  316  bushels  per  acre,  at 
an  average  cost  of  a  fraction  less  than  34  cents  per  bushel;  of  cabbages,  the 
Stone-mason  variety  is  highly  commended  for  a  fall  variety,  and  cabbages  are 
recommended  as  not  only  an  excellent  milk-producing  ibod,  but  al^  good  for 
forming  flesh.  Sandy  soils  are  i-eported  to  bo  the  best  for  the  production  of 
root  crops,  if  kept  rich. 

In  a  report  on  bread  and  bread-making  '^  tile  conclusion  is  reached  that  very 
many  families  have  hardly  yet  learned  what  good  bread  is,  and  that  there  is  a 
wide  margin  for  improvement.''  SkiUed  hands  are  as  essential  as  good  mate- 
rials. 

The  subject  of  peat  fuel  was  presented  in  a  very  interesting  and  instructive 
lecture  by  George  B.  Loring,  in  which  it  is  fully  demonstrated  that  there  art 
many  varieties  of  peat,  especially  those  where  ligneous  substances  predominate, 
excellent  and  as  economical  as  any  othdt  kind  of  fuel  for  all  purposes.  It  is 
also  claimed  that  in  smelting  iron,  peat  is  superior  to  the  best  charcoal,  as  proved 
by  thorough  and  repeated  tests  in  England.  Peat  prepared  by  hand  and  diied 
has  been  used  in  driving  locomotives  at  express  speed,  one  and  one-foortb  of  i 
ton  being  equal  to  one  ton  of  coal. 

The  culture  of  fruit  was  discussed  by  the  board,  eliciting  mooh  valoabls 
infoimation  in  regard  to  the  varieties  suited  to  certain  localities,  the  mode  of  cul- 
tivating orchards,  &c.;  but  no  general  principles  wero  agreed  upon. 

There  was  also  an  essay  read  on  the  construction  of  houses  for  the  preserve 
tion  of  fruit,  and  another  disapproving  of  the  culture  of  chiccory,  which  esaa? 
was  approved  by  the  board. 

After  the  annual  report  of  the  trustees  of  the  Massachusetts  Agricultural  Col- 
lege, the  secretary  concludes  his  report  with  the  following : 

The  true  science  of  sgrrcuHure  bns  probfibly  never  made  so  gp^est  adTsnees  in  the  sfuiie 
length  of  time  as  during  the  post  yoar,  and  the  fatare,  therofore,  is  full  of  hope. 

Financial. — In  the  appendix  to  the  report  are  some  veiy  valuable  and  neatly 
arranged  tables,  giving  toe  financial  transactiotts  of  the  S6  county  societies  ia 
the  State  for  the'year,  from  which  we  extract  the  following : 

Receipt  from  all  sources |85, 885 

Pretniums  and  gratuities  paid 34,934 

Total  disbursements 80,617 

Value  of  real  estate  uid  personal  property,  after  dedacting  indebtedness &36, 906 

Permanent  fund 23f),636 

Paid  in  premiums  for  farm  improvements ; .  1, 066 

Paid  in  premiums  for  live  stock 13,389 

Paid  in  premiums  for  farm  products 4,387 

Amount  awarded  for  all  objects  strictly  agricultural 127 

Amount  awarded  for  objects  other  than  agricultural 2, 521 

Number  of  persons  who  receiTcd  premiums  and  gratuities,  4, 945. 

RHODE    ISLA2«D. 

"  Transactions  of  the  Rhode  Island  Society  for  the  Encouragement  of  Domes- 
tic Industry  in  the  year  1866,''  is  the  title  of  a  modest  pamphlet  of  92  pi^a. 
As  the  industrial  interests  of  this  State  are  chiefly  absorbed  in  raanufactnnnj, 
practical  agriculture  does  not  receive  that  attention  in  the  transactions  of  the 
board  which  its  importance  seems  to  demand.  The  executive  committee  report 
that  the  meetings  of  the  board  have  not  been  full  at  any  time,  and  the  attend- 
ance of  niembcra  is  very  iiTegular.  No  cattle  show  or  exhibition  of  any  kind 
was  held  by  the  society  during  the  year.  As  but  one  general  show  of  this  kind 
is  held  yearly  in  the  New  England  States,  the  project  of  having  an  independent 
annual  exhibition  is  seriously  entertained  by  the  Rhode  Island  society,  as  sug- 
gested ^3'  some  of  its  members.  A  revival  of  these  annual  exhibitions  is  the 
only  sure  way  to  awaken  an  interest  in  agricultural  matters,  which  seems  to  hare 
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iUmost  died  out  in  the  State.  The  expcnditoreB  of  the  society  for  the  past  year 
were  81,933  66,  and  it  has  a  permanent  fund  of  $17,600.  The  report  further 
states  that  it  is  a  question  whether  any  grape  in  our  climate  can  he  successfully 
caltivated  for  wine;  and  the  committee  recommend  the  appropriation  of  the 
lands  and  steiile  soils  of  the  State  to  the  cultivation  of  the  sweet  potato.  The 
'^  Williams^  Early"  com  is  recommended  for  early  ripening.  The  society  appears 
to  have  had  an  existence  for  47  yeai'S. 

The  documents  accompanying  the  report  of  the  standing  committee  are  as 
follows  :  two  letters  from  Elisha  Dyer— one  on  the  Hockheimer  vineyards,  the 
other  relative  to  the  manufacture  of  the  sparkling  Hock  and  the  Moselle  wines ; 
both  of  interest  to  the  wine  manufacturer.  Following  these  is  the  report  of  the 
committee  on  the  cattle  plaeue  in  Europe. 

A  synopsis  of  the  agricultural  statistics  of  the  State,  taken  by  order  of  the 
OenenJ  Assembly  in  Jnne,  1865,  is  as  follows : 

Acres  of  land  in  the  State  termed  plonghed,  37,786;  mowing,  101^243  acres; 
pasturing,  152,457  acres;  onimproved,  201,090  acres. 

The  leading  productions  are  hay,  Indian  oorn,  oats,  potatoes,  butter,  cheese, 
milk,  fimit,  market  garden  stuff,  onions,  turnips,  eggs,  and  poultry.  There  were 
only  723  bushels  of  wheat  raised  in  the  State  that  year. 

JPorm^.-^Namber  of  farms  of  500  acres  and  over,  37 ;  of  300  and  under  500 
aecea^  115 ;  of  200  and  tmder  300  acres,  310 ;  of  100  and  under  200  acres,  1,376 : 
of  50  and  mider  100  acres,  1,715;  of  20  and  under  50  acres,  1,493;  of  10  ana 
under  20  acres,  696;  of,  and  under  10  acres,  744. 

Gash  value  of  farms,  including  buildings,  $24,389,242;  of  stock,  $2,666^488; 
and  of  tools  and  implements,  $717,127. 

jPatents,  cf  c.^During  the  year  127  persons  and  firms  of  the  State  aro  reported 
as  having  taken  out  patents  for  inventions  and  designs. 

The  report  closes  with  a  necrological  report  of  its  members  who  died  in  1865 
and  the  meteorological  record  of  the  year. 

•CONNE€TIOtTT. 

The  report  of  the  secretary  of  the  Connecticut  State  Board  of  Agriculture  for 
1866  contains  240  pages.  At  the  first  meeting  of  the  board  in  that  year  the 
secretary  and  delegates  were  appointed  to  visit  each  of  the  agricultural  exhibi- 
tions of  the  State. 

The  secretary  visited  nine  of  these  exhibitions,  upon  six  of  which  ho  reports 
favorably;  one  was  tolerable,  one  indifferent,  and  one  discreditable  to  the  society. 
In  tho  majority  of  them  the  horse  appears  to  have  had  the  largest  shiure  of  the 
premiums,  which  the  secretary  condemns  as  injurious  to  other  interests. 

In  some  sections  the  hard  winter  of  1865-^'6  injured  the  grasses  on  the  meadow- 
lands  ;  apples  and  other  fruits  were  also  a  partial  or  total  failure  in  many  parts 
of  the  State,  and  the  suggestion  is  made  that  the  destruction  of  the  forests  which 
formerly  protected  tho  orchards  from  the  northern  winds  is  the  probable  cause. 
In  other  respects  the  secretary  reports  that,  with  few  exceptions,  the  labors  of 
the  husbandman  for  the  year  were  abundantly  rewarded. 

From  tho  reports  of  tho  committees  appointed  to  visit  the  several  county  exhi- 
bitions, it  appears  that  tho  farmers  of  Connecticut  give  more  attention  to  raising 
tho  Devon  stock  of  cattle  than  any  other,  and  that  the  Aldcmey  also  has  a 
prominent  place ;  their  working  oxen  are  principally  taken  from  the  former,  of 
which  there  were  some  large  and  fine  specimens  on  exhibition.  Tolland  is 
reported  as  the  poorest  county  in  the  State  for  general  agricultural  purposes,  the 
manufactories  being  considered  ^'  tho  saving  of  the  county,  as  the  fanners  havo 
ffood  cash  markets  at  their  doors  for  all  they  produce.  Twenty  years  since  a 
mrge  portion  of  the  farmers  were  in  debt ;  now,  while  living  in  gi*eatcr  comfort 
than  formerly,  most  of  them  are  laying  up  money." 
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From  a  tabalated  statement  by  the  secretarj,  made  up  from  reports  of  several 
county  and  three  town  societies,  the  aggregate  receipts  from  all  sources  are  stated 
to  be  S16,317  98  for  the  year,  including  $1,400  from  the  State,  being  $200  to 
each  county  society;  and  the  disbursements  $13,840  92,  of  which  $G,742  were 
awarded  in  premiums.  The  awards  for  live  stock  amounted  to  $4,651 ;  for  farm 
products,  $978;  for  agricultm^al  implements,  $73,  and  for  domestic  manu&ctoree 
and  mechanical  inventions,  $428.  Three  medals  and  51  diplomas  were  also 
awarded.  The  number  of  entries  is  not  stated,  but  there  appears  to  have  been 
exhibited  1,000  cattle,  652  horses,  467  sheep,  121  swine,  and  of  poultry  29i 
Premiums  wore  paid  to  1,193  persons. 

Irrigation, — ^The  subject  of  irrigation  occupies  23  pages  of  the  report,  17 
pages  consisting  principally  of  a  lecture  before  the  board  of  irrigation  in  Cali- 
fomia,  the  remainder  being  facts  presented  to  the  board  by  its  members,  chiefly 
in  relation  to  the  beneficial  results  of  irrigation  in  Connecticut.  The  testimony 
in  regard  to  irrigation  generally  was  largely  in  its  favor,  as  producing  molts 
that  would,  under  favorable  circumstances,  fully  justify  the  necessary  expendi- 
ture in  the  increase  of  all  kinds  of  crops,  especially  of  grass. 

Drainage, — Discussions  upon  drainage,  together  with  a  letter  on  the  subject 
from  John  Johnson,  of  Geneva,  New  l  ork,  occupy  38  pages.  The  undivided 
testimony  of  the  25  persons  who  engaged  in  the  discussions  was  in  favor  of  vcay 
general  diainage,  statements  being  made  that  much  land  which  had  heretofore 
borne  fctir  crops  had  doubled  its  yield  after  judicious  draining.  Facts  were  pre- 
sented to  sustain  assertions  of  this  kind. 

Fruit  cudture, — Fifty-eight  pages  are  occupied  with  discussions  on  the  colti- 
vation  of  fruit  and  reports  (33)  irom  all  sections  of  the  State  on  the  success  of 
fruit  caltnre.  The  same  difficulties  in  raising  fruit  appear  to  exist  in  Oonnectioat 
as  in  all  the  northern  States,  but  with  skill  and  patience  they  are  overcome,  as 
elsewhere,  and  the  general  testimony  appears  to  be  that  fruit  culture  will  pay  whffl 
properly  pursued,  although  there  were  some  who  said  it  would  pay  better  to  tiini 
their  attention  to  crops  requiring  less  skill  and  which  are  more  certain,  and 
import  fruit  from  Ohio,  apples  especially. 

J^ungi  qf  plants, — ^l^orty  pages  are  devoted  to  a  lecture  of  Professor  Brewer 
on  the  fungi  of  plants,  and  to  the  discussions  of  the  board  on  the  points  presented. 
No  brief  synopsis  of  the  report  would  interest  the  reader  or  do  justice  to  its 
merits.     It  contains  much  valuable  information. 

Source  and  supply  qf  nitrogen. — ^This  subject  is  embraced  in  a  lecture  occu- 
pying "24  pages,  by  Professor  S.  W.  Johnson,  on  "Recent  investigations  con- 
cerning the  sources  and  supply  of  nitrogen  to  crops.''  Space  will  not  permit 
even  a  brief  statement  of  the  points  presented  in  this  interesting  paper. 

Agrictdtural  education, — An  excellent  article  of  five  pages  on  agricultural 
education,  by  Francis  Gillette,  concludes  the  essays  in  this  report.  The  closing 
sentence  of  the  paper  is  quoted  as  indicating  the  writer's  position  on  this  import- 
ant subject,  which  is  now  so  happily  interesting  the  minds  of  all  thinking  agri- 
culturists: "The  kind  of  education  needed  is  that  which  would  qualify  the 
farmer  for  all  his  relations  and  duties,  both  as  husbandman  and  citizen,  and 
send  him  forth  in  the  full  integrity  of  his  manhood,  with  a  sound  and  wakeful 
mind  in  a  sound  and  industrious  body." 

The  law  of  the  State  establishing  a  State  board  of  agriculture  closes  the 
volume.  Altogether  the  report  is  a  very  creditable  volume,  though  it  is  to  bo 
regietted  that  it  contains  so  little  in  regard  to  practical  agriculture,  as  pursued 
in  the  State. 

M^W  YORK. 

The  report  of  the  secretary  of  the  New  York  State  Agricultural  Society  far 
1866,  witn  the  accompanying  papers,  occupies  a  volume  of  1,120  pages,  which  is 
the  26th  issued  by  that  society. 


^TATE   REPOETS    OF   AGRICULTUEE.  345 

It  opens  with  congratulations  on  the  advancement  of  the  agiicult'iiral  interests  of 
the  State  daring  the  year,  and  refers  to  *thc  successful  trial  of  reapers  and 
mowers  at  Aubuni,  and  highly  commends  the  address  of  Hon.  A.  S.  Miller,  of 
Illinois,  at  the  State  fair. 

The  report  of  the  26th  annual  fair,  which  was  held  at  Saratoga  Springs, 
September  11,  12,  13,  and  14,  notices  a  considerable  improvement  on  previous 
fairs  of  the  society ;  but,  while  there  were  cattle  and  sheep  exhibited  that  have 
no  superiors  in  the  world,  it  is  regretted  by  the  reporter  that  the  show  of  Devon 
and  Hereford  cattle  was  a  great  falling  off  as  compared  with  the  exhibition  15 
years  before.  Ayrshires  then,  as  now,  were  confined  to  few  exhibitions.  Later 
fairs  have  called  out  a  better  show  of  Jerseys  than  in  1851.  As  compared 
with  that  date  the  **  American  Merino,"  so-called,  has  thrown  its  old  competitors, 
the  French  Merinoes  and  Saxonies,  into  the  shade ;  the  Silesians  have  been 
introduced  since.  The  middle- woolled  sheep  ( Southdown)  and  the  long  wools 
(Leicester  and  Cotswold)  remain  about  the  same.  The  exhibition  of  horses  of 
all  classes  was  much  below  the  average. 

The  improvements  noticed  are  common  to  those  of  every  State ;  but  the  report 
says  that  but  little  advancement  has  been  made  in  rollers  and  harrows  exhibited 
at  the  fair  within  the  past  15  years.  Lai*ge  vetums  are  reported  for  small  fruits, 
and  greater  care  recommended  in  packing  for  market.  The  'display  of  wheat 
was  not  so  large  as  was  desirable,  nor  of  as  good  quality. 

The  display  of  cereals  generally  was  not  as  good  as  the  farmers  of  New  York 
^onld  have  exhibited,  which  the  secretary  thinks  attributable  to  the  small 
premiums  offered.  There  was  a  good  display  of  vegetables,  but  that  of  fruit 
was  moderate  yet  of  appraved  varieties. 

From  the  reports  of  the  evening  discussions  of  the  society  the  following  points 
are  taken  :  That  cleanliness  is  not  properly  observed  in  the  butter  and  cheese 
dairies,  especially  in  milking ;  that  pigs  do  well  on  the  whey  of  the  factories, 
if  fed  after  it  is  12  hours  old,  and  not  after  24  hours ;  that  the  Red  Dutch  and 
Cherry  cuiTants  succeed  best ;  that  in  growing  the  grape  a  uniform  terapoititnre 
has  more  to  do  with  ripening  than  the  soil,  and  that  our  native  wines  arc  injinred 
by  using  sugar  in  the  manufacture  ;  that  in  restoring  worn-out  lands  we  must 
underdrain  tirst,  then  get  rid  of  weeds,  after  which  sow  clover  and  plough  it  in  ; 
that  manure  should  be  made  in  sufficient  quantities  on  the  farm  to  prevent  the 
land  from  running  down  ;  that  timothy  seed  does  best  when  sown  in  the  fall,  and 
clover  in  the  spring. 

The  president,  J.  S.  Gould,  in  his  address  to  the  society,  expresses  regret 
that  the  averages^f  the  productions  of  the  State  are  diminishing,  when,  instead 
of  diminishing,  they  could  be  made  to  exceed  the  present  yield  at  least  $75,000,000 
or  more,  if  the  whole  State  attuned  the  standard  of  the  productions  of  on« 
neighborhood  reported,  of  which  amount  $30,000,000  would  be  clear  profit, 
llie  refiection  is  hero  presented  that  other  States  are  in  the  samo  position.  If 
all  the  lands  in  the  United  States,  under  cultivation,  were  tilled  as  they  should 
be,  their  increased  product  would  soon  bo  sufficient  to  pay  the  whole  national 
debt.  He  states  that  sufficient  knowledge  of  the  relative  value  of  fat-forming 
food  of  animals  has  not  been  attained  at  the  rack  and  trough  by  experiments ; 
that  chemistry  has  decided  it,  but  practice  has  not ;  that  there  is  not  a  farmer  in 
the  State  who  knows  exactly  what  pi*ofit  ho  can  make  upon  a  load  of  any  kind 
of  manure ;  and  that  the  society  should  establish  a  system  of  investigation  to 
settle  these  and  other  important  matters  necessary  to  be  known  by  the  fanner. 

He  thinks  that  the  time  has  fully  aiTived  when  some  important  improvements 
sbould  be  introduced  into  the  management  of  fairs,  among  which  he  recommends 
that  the  grades  produced  by  thorough -bred  stock  shall  be  exhibited  side  by  side 
with  the  parents,  that  the  fanner  may  see  the  improvement ;  that  the  reputation 
of  the  society  is  not  sufficiently  guarded  in  the  awai'ds  of  the  committees,  &c. 

Appended  to  the  president's  address  is  a  letter  of  considerable  interest,  aa 
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illa&trating  tbe  manner  of  obtaining  accnrato  infonnation  in  regard  to  the  crops 
of  tlie  district  described.  Eight  of  the  farmers  met,  consnlted  and  compared 
notes,  and  thus  arrived  at  a  correct  conciusion. 

Tiio  report  of  tlic  treasurer  exhibits  the  receipts  of  the  yeai',  which  wea* 
$14,762.80,  and  the  expenditures  S7,949  95,  a  balance  of  89,292  39  remaining 
in  the  treastiry. 

At  the  winter  meeting  of  the  society  the  following  statements  were  mado: 

That  three  acres  and  151  rods  of  spring  wheat  were  raised  at  a  co«t  of  $54, 
and  produced  136|  bushels,  leaving  a  profit  of  $340  3] ;  that  two  ai^esand 
42  rods  of  winter  wheat  were  raised  at  a  cost  of  S41  20,  and  produced  112  bushels, 
leaving  a  profit  of  $304  80,  that  3,y^  acres  of  winter  barley  produced  268| 
bushels  at  a  cost  of  $59  50,  leaving  a  profit  of  $208  13 ;  that  butter  should  be 
packed  in  oak  tubs  for  transportation  and  keeping ;  that  butter  can  bo  made  froiD 
whey  as  from  creiun  by  the  ordinary  mode  equally  as  good,  the  process  beii^ 
patented,  and  the  plan  is  recommended  by  the  committee;  that  a  dairy-farm  ii 
the  west  of  England,  containing  300  acres,  for  which  an  annual  rent  of  $2^ 
is  paid,  besides  tithes  and  taxes,  amounting  to  $850  more,  clears  annuallj 
$3,050  in  gold,  although  its  position,  soil,  &c.,  are  not  better  than  an  average  d 
the  other  farms  in  t^ngland ;  tha^  the  gieat  defect  in  American  cheese  is  ae 
improper  flavor,  'which  is  caused  principally  by  the  use  of  impure  milk,  aod 
improper  curijig-rooms ;  tliat  the  cost  of  ploughing  by  steam  in  £ngland  is  fire 
shillings  pdr  acre,  by  horse-power  six  shillings  per  acre,  and  the  average  de|)th 
of  furi'ow  by  steam  seven  inches,  done  at  the  rate  of  nearly  one  acre  per  boor; 
that  English  farming  is  much  in  advance  of  American  farming. 

From  an  article  on  '^  Food  and  its  Relations  to  Various  Exigencies  of  ihft 
Animal  Body,"  the  main  conclusions  in  regard  to  the  source  of  fat,  as  derived 
from  the  evidence  presented,  are  as  follows  : 

1.  That  a  large  proportion  of  the  fat  of  the  herbivora,  fattened  for  hnmao 
food,  must  be  derived  from  other  substances  than  fatty  matter  in  the  food. 

2.  That  when  fattening  animals  are  fed  upon  the  most  appropriate  food,  modi 
of  their  stored  up  fat  must  be  produced  from  the  carbo-hydrates  it  supplies. 

3.  That  nitrogenous  substance  may  also  serve  as  a  source  of  fat,  more  espedaUy 
when  it  is  in  excess,  and  the  supply  of  available  non-niUx>genous  canstitaonts  is 
relatively  defective.  ^  . 

The  discussions  of  th6  American  Dairymen's  Association  elicited  the  follow- 
ing facts:  That  the  factory  system  to  be  successful  must  have  branches,  whew 
the  milk  may  be  received  and  made  into  cheese,  and  thence  taken  to  the  ceotnd  fac- 
tory to  be  cured ;  that  a  mile  and  a  half  to  two  miles  is  as  far  as  it  will  be  found 
feasible  to  draw  the  milk;  that  the  milk,  to  produce  good  flavored  cheese,  most 
^  pm*e  and  sweet  in  tbe  vat  when  the  rennet  is  mixed  with  it;  that  tbefiaeit 
flavored  cheeses,  all  other  conditions  being  equal,  are  those  which  have  the 
smallest  amount  of  water  in  them ;  that  improper  modes  of  salting  make  porooB 
cheese ;  that  the  quality  of  cheese  depends  somewhat  upon  the  soif;  that  difler- 
ent  localities  produce  cheese  of  widely  different  qualities ;  that,  for  tbe  best 
milking  stock,  the  only  safe  reliance  is  for  one  to  raise  his  own  calves,  a  bull 
of  a  reputable  milking  family  being  kept  for  the  purpose,  and  that  calves  cm 
be  raised  with  better  results  as  to  cost  and  quality. 

Whci/  butter, — Excellent  butter,  fit  for  the  table,  is  said  to  have  been  made 
from  whey,  and  sold  in  the  Now  York;  market  at  the  highest  prices.  One  of  the 
processes  of  making  it,  given  by  a  member  from  Lewis  county^  is  as  follows: 

After  separating  the  whey  from  the  cnrd,  place  it  in  a  tin  vat  and  add  a  liquid  acid;  one 
$:aIlon  to  11)6  whey  of  60  (c&Iiong  of  milk  if  the  wbey  is  sweet,  but  less  qoontity  if  changed. 
After  this  apply  beat  until  it  indicates  a  temperature  of  from  200  to  212  decrees  FahrcnUrt 
When  tbe  cream  rises  and  is  skimmed  off  and  placed  in  a  cool  place,  let  it  stand  till  tbe  next 
day.  Then  it  is  churned  at  a  temperature  ran^^ing  from  50  to  63  degrees,  depending  on  the 
weather:  and  it  is  worked  over  and  salted  in  the  usual  manner  of  butter  making.  It  will 
produce,  on  an  average,  one  pound  of  butler  from  tbe  whey  of  150  pounds  of  milk.    Tbe  ici^ 
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is  mado  by  ta^io^  ony  qoantity  of  wbcy  at  boilio^  hoot  after  tho  cream  is  extracted,  addinf^r 
ODO  gallon  of  atnctly  sour  whoy  to  ten  gallons  of  tbia  boiling  whey,  when  all  tho  caseine 
rottiaiiiiuflp  in  tho  whey  is  collected  together  iii  oco  innss  and  u  skimmed  off.  After  the  whey 
is  lillowed  to  stand  from  24  to  43  hours,  it  is  ready  for  nse  as  acid.  This  process  is  repeated 
as  often  as  necessity  rcqnircs. 

Tbo  foregoing  may  be  called  the  heating  process  of  making  whey  Latter ;  the 
following  is  another  mode,  which  may  be  denominated  the  cooling  process : 

Take  a  ressel  mode  of  zinc,  or  at  least  with  a  zinc  bottom,  about  15  inches  high,  throe 
feet  wide,  «nd  as  long  as  desired  ;  sot  the  vessel  in  cold  water,  and  put  in  the  whey  ;  put  in 
a  handful  of  salt  to  every  ten  fjallons  of  whey.  During  the  first  teu  hours  stir  it  up  thor- 
oughly from  the  bottom  every  15  minutes;  afterwords  let  !••  "Jtand  qniet  for  about  20  hours, 
and  then  skim  it.  Then  churn  the  cream,  keeping  it  at  about  the  temperature  of  58  degrees 
Fahrenheit.  If  above  60  de^froes,  cool  it ;  if  below  56  degrees,  warm  it  Churn  it  until  the 
butter  becomes  granulated  about  tho  size  of  the  kernels  of  buckwheat.  Let  it  stand  about  five 
minutes,  then  let  tho  buttermilk  run  off;  then  throw  on  cold  water.  If  not  hard  enough, 
let  it  stand  until  it  becomes  so  before  it  is  stirred  Imuch.  Then  rinse  with  cold  water  until 
tho  water  runs  off  clear.  Then  chum  together,  or  **  gather  it,"  press  the  water  oat ;  salt  it, 
01M  pound  to  eighteen,  and  let  it  stand  uotil  tho  next  day ;  then  work  it  until  it  all  becomes 
perfectly  even  in  color.     Pock  it  as  otlier  butter. 

Beediftg  lands. — llic  following  combination  of  grasses  was  recommeDded  to 
be  sown  for  the  purposes  named : 

For  hay,  sow  redtop,  timothy,  Jtine  or  blue  grass,  orchard  grasS;  tall  fescoe, 
smooth-stalkod  meadow  grass,  and  foul  meadow  grass. 

For  pastures,  red  and  white  clover,  orchai'd  grass,  timothy,  sweet-scented  ver- 
nal grass,  meadow  fox  tail,  June  or  blue  grass,  and  smooth-stalked  meadow  grass. 

For  pastures  on  moist  land,  June  grass,  redtop,  tall  fescue,  orchard  grass, 
rouffh-stalkcd  meadow  grass,  and  floating  fescue. 

I*  or  pastures  and  meadow- s  on  wet  clay  soil,  redtop,  couch  or  twitch  gn/BSi 
quack,  Juno  giass,  and  rough-stalked  meadow  grass. 

For  soiling,  lucera,  winter  rye,  medium  red  clover,  tall  oat  grass,  and  millet 

For  exhausted  wet  clay  soils,  couch  grass  and  quack,  which  are  both  propi^- 
^ted  from  the  root  as  well  ns  the  seeds,  strong  and  hardy  growers,  and  when 
once  fixed  in  tho  soil  remain  there.  Quaek  produces  better  hay  than  timothy 
for  -cattle. 

Best  grain  for  stoclc. — It  was  asseiied  from  experience  that  the  best  grain  for 
feeding  dairy  stock,  all  things  considered,  is:  1st,  oats,  well  ground  ;  2d,  rye 5 
3d,  barley;  4fli,  wheat;  5th,  bran;  6th,  buckwheat;  7th,  Com  and  oil-caie, 
equal  to  cither.  Wliat  is  left  of  buckwheat  after  taking  out  tho  flour  will 
larjgcly  increase  the  quantity  of  milk,  without  improving  its  quality,  or  the  con- 
dition of  the  cow. 

An  English  article  on  cross-breeding  of  cattle  is  worthy  a  place  in  the  report, 
and  would  bo  of  great  benefit  to  those  who  have  the  facilities  for  crossing  witn 
the  families  of  the  cattle  mentioned,  which  are  possessed  by  too  few  of  oar 
farmers. 

The  eleventh  annual  report  on  the  noxious,  the  beneficial,  and  other  insects 
of  the  State,  by  Asa  Fitch,  M.  D^  occupies  57  pages.  It  is  to  be  regretted  that 
every  State  in  the  Union  has  not  made  provision  for  such  extensive  and  valua- 
ble researches  as  are  presented  annually  by  the  New  York  State  entomologist. 

From  the  reports  of  the  district  and  county  associations  and  clubs,  the  follow- 
ing items  are  worthy  of  attention  :  The  total  receipts  of  30  county  societies  for 
the  yefir  were  9105,058  64 ;  and  tho  expenditures  893,550  74 ;  there  being  20 
societies  which  did  not  report  cither  receipts  or  disbursements.  The  nineteen 
chxbs  and  associations  reporting  received,  during  the  year,  823,918  34,  and 
exj)cnded  $22,998  40,  making  the  total  receipts  by  all  the  societies,  excepting 
the  State  society,  8128,976  98;  and  the  total  expenditures,  8116,549  14.  By 
inciting  cows  to  drink  water  freely,  they  produce  a  greater  quantity  of  milk, 
the  report  referring  to  a  communication  to  the  Fi'cnch  Academy  of  Sciences, 
and  recommending  expeiiments.    Well-ripened  straw  fed  to  milch  cows  does 
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not  produce  milk  at  a  profit;  but  straw  cut  in  a  green  condition  compares  favor- 
ably for  feeding  purposes  with  clover  and  timothy  hay.  It  does  not  pay  to  ruse 
roots  extensively  for  cattle  feeding,  principally  because  of  the  high  price  of  labor, 
One  head  a  day,  in  the  month  of  November,  of  the  Marbleliead  cow  cabbage, 
will  be  sufficient,  with  what  feed  can  bo  picked  up  in  the  fields,  to  produce  a 
great  flow  of  milk. 

One  hundred  and  ninety-eight  pages  of  the  report  are  occupied  with  the  details 
of  the  trials  of  mowers,  reapers,  and  some  other  a^cultnral  implements  in  the 
field  at  Auburn,  New  York.  The  report  is  very  interesting,  and  valuable  ia 
many  respects,  especially  as  affording  one  of  the  best  models  for  conducting  sacb 
trials. 

The  report  concludes  with  nearly  200  pages  of  agricultural  statistics  of  the 
State  for  1865,  in  which  appear  the  following  statements  : 

The  whole  number  of  acres  improved,  14,827,437  j  unimproved,  10,411,863; 
divided  into  242,436  farms,  valued  at  $920,349,331.  Gash  value  of  the  stod 
of  the  State,  $127,072,554.  Quantity  of  wheat  raised  in  1865  nearly  3,000,006 
bushels  less  than  in  1855.  Average  yield  per  acre  of  wheat  in  1865,  11.41 
bushels.  In  133  cheese  factories,  an  average  of  a  fraction  less  than  10  pounds 
of  milk  made  one  pound  of  cheese.  Average  yield  of  milk  per  cow,  (67,034 
cows,)  2,802  pounds  ]  pounds  of  cheese  produced  per  cow,  283 }  average  value 
of  yield  per  cow,  $56  60. 

OHIO. 

The  twenty-first  annual  report  of  the  Ohio  State  board  of  agriculture  to  tlM 
general  assembly  of  Ohio,  for  the  year  1866,  is  a  well  filled  and  neatly  printAd 
volume  of  736  pages. 

The  State  fair  for  1866,  which  was  the  17th  fair  of  the  society,  was  held  at 
the  city  of  Dayton,  and  is  reported  to  have  been  more  successful  in  every  respect 
than  any  that  preceded  it.  The  number  of  persons  in  attendance  during  the  foor 
days  of  the  fair  is  stated  to  havo  been  71,000;  and  th(^  receipts  from  all  sources, 
$16,600.  The  amount  paid  for  premiums  and  other  expenditures  is  not  ffiven. 
The  total  number  of  entries  appears  to  have  been  2,732,  divided  as  follows: 
Horses,  249;  jacks  and  mules,  8;  cattle,  156;  sheep,  195;  wool,  6;  Cashmere 
goats,  2;  swine,  87;  poultry,  175;  machinery,  346;  tools  and  household  imple> 
ments,  125;  plouc^hs,  80;  sewing  machines,  16;  mill  fabrics,  22 ;  fancy  needi^ 
work,  162;  household  fabrics,  43 ;  worked  metals,  50 ;  stoves,  castings,  &c.,  40; 
cabinet  work,  16 ;  wooden  ware,  6 ;  saddlery  and  shoemakers'  work,  88;  crockery, 
&c.,  10 ;  faim  products,  30;  butter  and  bread,  59;  honey,  preserves,  pickles,  ki^ 
173;  sugar,  syrups,  &X5.,  12;  vegetables,  roots,  &c.,  272;  flowers,  91;  apples, 
79 ;  grapes,  14;  peaches,  pears,  &c.,  19;  drawings,  paintings,  &c.,  90^  sculptore, 
2;  musical  instruments,  16. 

County  and  district  societies, — Seventy-six  report  their  officers,  and  all,  except 
one,  held  fairs  during  the  year;  gross  receipts  of  68  were  $146,844  88,  and  tbe 
gross  expenditures  $140,862  57 ;  the  total  membership  of  52  societies  is  reported 
to  be  23,452;  the  total  number  of  entries  of  23  societies  was  19,843;  and  69 
report  in  detail  the  condition  of  their  societies,  some  of  which  are  vcit  brief,  bat 
most  of  them  full  and  satisfactory,  and  in  almost  every  instance  represent  tbe 
societies  to  be  in  a  flourishing  condition  and  the  f(ur  exhibitions  the  best  ever 
Held,  notwithstanding  the  discouragement  of.  short  crops,  on  accoxmt  of  unpro- 
pitious  weather,  in  wheat  and  other  cereals.  The  following  recommendatioaB 
are  made  in  one  of  the  reports  from  county  societies,  as  basc^  upon  satisfactoiy 
experience :  Ground  for  spring  wheat  should  be  prepared  for  the  seed  the  fall 
previous  to  sowing,  and  the  seed  should  bo  sown  so  early  in  the  spring  as  to 
subject  it  to  one  good  freeze,  as  it  is  believed  that  it  partakes  of  the  nature  of 
winter  wheat  in  this  respect;  also,  that  wheat  should  not  be  sown  oftencrtLao 
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once  in  tbreo  years  on  the  same  ground,  and  then  when  the  land  has  been  two 
years  in  clover,  and  that  it  is  considered  bad  fanning  to  have  wheat  and  com 
follow  each  other. 

Following  the  reports  of  the  county  agricultural  societies,  is  the  statemeiit  of 
farm  crops: 

WJiecU. — One  statement  gives  the  cost  at  nearly  43  cents  per  bushel,  which  sold 
for  $2  40;  another,  the  cost  at  nearly  70  cents  per  bushel.  Of  the  three  reports 
of  yield,  one  gives  20  bushels  and  7^  pounds? to  the  acre;  another  19  bushels 
and  38'  pounds,  and  the  other  34  bushels.  In  the  last  report,  the  "Tap- 
pabannock*'  is  named  as  the  only  variety  that  ripened  side  by  side  with  the  white 
Moditerrauean,  the  former  ripening  in  June,  and  yielding  12  quarts  for  one  sown. 

Cam, — ^The  largest  crop  reported  was  in  Lorain  county,  stated  to  be  120 
bushels  to  the  acre.  It  was  on  bottom  land  which  had  been  pastured  four 
or  five  years,  and  on  which  com  had  been  raised  ^be  previous  year  without 
tnanure.  For  this  crop,  it  was  plowed  April  19,  harrowed  May  14,  planted  May 
15,  without  manure,  with  small  yellow  gourd  seed,  three  and  one-half  feet  each 
way,  cultivated  thrce  times,  hoed  twice,  and  cut  up  September  24.    • 

Sorghum. — One  statement  gives  the  profit  on  one-fourth  of  an  acre  as  $3Q  70. 

FotcUoes. — A  profit  of  8124  80  is  reported  from  81^  rods  of  land;  and  fi"Om 
one-fourth  of  an  acre,  S28  20. 

In  the  report  of  the  secretary  on  the  "condition  of  agriculture,"  in  the  State, 
Mr.  lOippait  says  that,  "  in  the  present  condition  of  agriculture  it  may  safely 
be  stated  that  cattle  ai*o  the  basis  of  agiiculture,"  and  that  "cattle  have  always 
received  more  attention  from  the  farmers  of  Ohio  than  horses  or  mules ; "  and 
then  goes  on  to  make  "a  complete  analysis  of  the  problem  throughout  its  entire 
extent,"  embraced  in  an  article  of  about  34  pages,  in  which  there  is  much  profit- 
able matter  on  the  feeding  and  keeping  of  cattle.     The  writer  says : 

I  hare  seen  stables  in  Europe  so  convcnieDtly  arranp^ed  that  one  man  can  take  just  as 
good  care,  in  every  respect,  of  tbreo  times  tbe  number  of  animals  that  he  could  bere  in  Ohio 
in  tbe  oi'dinary  stnbies.  Suppose  one  is  about  to  engage  in  breeding  or  reatinf?  cattle ;  is  it 
not  dieapcr  to  9pend  (3,li(;0  in  purchasing  abd  arranging  convenient  and  appropriate 
apparatus,  and  hire  one  man,  than  to  dlfipenso  with  tbe  conveniences  and  biro  three  men? 
Tbe  cost  of  one  man,  at  $300  per  annum,  ivitb  tbese  conveniences  for  ten  years,  would 
amount  to  $6.000 ;  tbe  wages  of  tbreo,  at  tbe  same  rate  for  tbe  same  ^ime,  without  tbe  con* 
Teniences,  would  be  $9,000. 

In  another  pait  of  the  volume  is  an  ailicle  on  stall-feeding  cattle  in  Enelaind, 
where  a  great  improvement  has  been  effected  by  the  use  of  the  turnip  in  the 
supply  of  animal  food.  To  secure  a  spring  supply  of  fat  cattle,  stall-feeding  on 
turnips  principally  has  been  found  beneficial  and  profitable,  and  is  considered 
one  of  the  most  important  features  of  modem  husbandry.  With  good  manage- 
ment it  is  scarcely  possible  of  late  years  to  lose  by  stall-feeding,  if  the  animals 
have  been  properly  selected  and  have  been  kept  free  from  disease  during 
the  time  they  are  tied  up.  The  ^vriter  lays  considerable  stress  upon  the  neces- 
sity of  the  selection  of  well-bred  stock  for  stall-feeding  purposes,  and  among 
those  mentioned  as  best  fitted  for  that  purpose  ai*e  the  Shoi-t-hoiD,  Hereford, 
and  Devon.  These,  with  their  crosses,  are  the  best  races  for  taking  on  fiesh  and 
fat.  In  the  selection  of  individual  animals  for  stall-feeding,  those  that  have  the 
hair  curling  and  wavy  are  recommended  as  being  generally  of  a  good,  sound 
constitution,  hearty  feedere,  and  seldom  failing  to  do  well.  When  tied  up  in 
the  stall  for  early  maturity  well-bred  heifers  are  best,  as  having  a  greater  tend- 
ency than  bullocks  to  take  on  fiesh ;  it  is  difficult  to  finish  bullocks  at  an  earlier 
age  than  three  years.  "  It  may  bo  taken  as  an  axiom  that  the  larger  the  bono 
and  frame  of  the  animals  tied  up  to  fatten,  so  much  the  better  prospect  have  they 
of  paying  for  the  food  they  consume,  attendance,  &c."  Proper  feeding  boxes, 
ventilation,  warmth,  and  conduits  for  the  urine,  are  absolutely  necessary  for  health, 
and  cannot  bo  overlooked.  The  month  of  October  is  generally  observed  for 
removing  the  cattle  intended  for  winter  feeding  from  the  grass  to  the  stalls,  tur- 
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nips  being  given  on  the  grass  for  the  purpose  of  accustoming  them  to  the  aher- 
ation  of  food  before  having  to  depend  entirely  upon  it.     Most  stall-fed  cattle  are 
turned  out  after  thrcc  or  foiir  months^  feeding.     It  is  good  management  to  have 
a  lot  of  fat  beasts  ready  for  sale  in  January  and  Febniarv,  when  such  cattle  arc 
generally  very  scarce  and  prices  range  high.     No  man  should  sell  his  cattle 
unless  they  are  thoroughly  finished  ;  if  ho  does,  it  is  done  at  a  loss.     The  most 
largely  used  food  for  winter  feeding  is  the  tmnip,  a  root  admirably  suited  for 
the  food  of  cattle.     Next  in^  importance  is  the  mangold,  and  it  has  fewer  dis- 
eases than  the  tuniip.     Wliile  potatoes,  parsnips,  and  carrots  form  nonrisliing 
food  for .  cattle,  they  are  seldom  gi'own  for  the  express  purpose.     Turnips  and 
mangolds  aic  always  relied  upon  as  the  leading  article  of  food  for  fattening  cjit- 
tlc  in  Great  Britain.     Hay,  and  sometimes  sweet  fresh  straw,  aio  used  in  addi- 
tion, to  give  variety  and  to  correct  the  watery  nature  of  the  roots.     Highly  coo- 
contrated  food,  such  as  oij-cako  and  meal,  are  now  sometimes  mixed  with  tb 
pulp  of  turnips,  which  mixture  is  much  relished  by  the  cattle,  and  they  thrill 
on  it  with  extraordinary  rapidity ;  but  the  best  of  anything  must  bo  used,  or  tki 
expenditure  and  trouble  will  be  lost.     No  benefit  is  derived  from  cooking  the 
turnips.     Good  beds  for  the  cattle  and  comfortable  stalls,  good  feed  and  pieDtj 
of  it,  with  perfect  cleanliness  and  decent  ventilation,  are  the  great  requisites  for 
producing  good  beef  in  paying  quantities.     On  the  cattle  and  cattle  tnide  of  the 
west  WUliam  Kenick,  esq.,  of  Circleville,  Ohio,  presents  a  very  interesting  and 
profitable  article.     He  gives  a  brief  history  of  the  feeding  of  cJittle  for  market 
in  Ohio,  running  back  over  a  period  of  50  years,  and  states  that  so  long  as  cora 
was  cheap  it  paid  well ;  but  for  the  last  10  years  fattening  cattle  for  the  easten 
market  has  fallen  off,  and  they  are  not  so  heavy  nor  so  fat  as  formerly.    He 
questions  whether  the  business  can  be  profitably  carried  on  as  a  leading  ooe 
with  the  farmer  in  any  locality,  possessing  other  ordinary  moderate  resources, 
when  the  farming  population  of  that  locality  exceeds  50  inhabitants  to  the  sqaare 
mile.     In  localities  favorably  situated  for  the  sale  of  com,  the  business  of  feed- 
ing it  to  cattle  has  become  a  comparatively  unimportant  one.     The  application 
is  made  to  those  cattle  made  fat,  or  mostly  so,  on  com.     There  are  not  fewer 
cattle  fed  in  Ohio  now  than  there  were  10  or  15  years  ago,  but  grass  is  xaxt 
relied  upon  to  fatten  for  market ;  nor  is  there  the  same  occasion  to  fatten  as 
fonnerly  since  the  introduction  of  railroads.     Hence  the  deduction  that  the 
prairie  States,  with  their  extensive  grass  ranges  and  railroad  facilities,  can  feed 
and  fatten  cattle  cheaper  than  it  can  bo  done  m  Ohio. 

The  first  introduction  of  English  cattle  into  the  west  was  made  about  the 
year  1794,  by  Matthew  Patton,  who  obtained  his  stock  from  Mr.  Goff,  of  Mary- 
land, in  1783.  A  l^Ir.  Miller,  of  Maryland,  also  imported  some  about  1790,  and 
both  the  Patton  and  Miller  stocks  were  of  large  size  and  the  cows  good  milken- 
In  1817  the  short-horns  wci*e  introduced,  and  some  long-horns  also.  The  short- 
horns proved  a  valuable  acquisition,  although  the  quality  of  tho  beef  was  no 
better  than  that  of  the  Patton  and  the  Miller  stocks.  It  was  not  until  1832  to 
1836  that  a  general  interest  in  the  improvement  of  cattle  was  manifested,  when 
frequent  importations  were  made  by  breeders  in  Kentucky  and  Ohio.  "  Their 
•present  management  and  their  crosses,  by  hurrying  them  off  to  market  at  the 
early  age  of  three  years,  involves  an  absolute  waste ;  because  if  they  were  kept 
one  year  longer  and  made  ripe  for  the  shambles,  there  would  not  only  be  a  gain 
of  full  one-third  in  weight,  but  they  would  produce  a  quality  of  beef  not  excelled 
in  any  country  or  clime."  This  fact  should  command  the  attention  of  cattle- 
dealei-s.  The  remainder  of  the  article  treats  principally  on  tho  introduction  of 
large  numbers  of  cattle  from  Texas,  which  involves  large  losses,  not  only  to 
purchasers,  but  also  spreading  a  disease  fatal  to  the  cattle  in  the  districts  through 
which  they  are  driven. 

Cliecse  and  cheese  factories, — ^Tho  secretary's  report  contains  interesting  tables 
in  regard  to  the  production  of  cheese,  made  up  from  information  obtained  from 
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2  chee80  factories,  located  in  10  of  the  leading  cheese-making  counties,  all  of 
hich  are  in  the  "  Western  Reserve,-^  on  Lake  Erie.  These  factories  report 
7,050  cows  attached  to  them.  In  ISGo  there  were  reported  15,798,210  pounds 
f  cheese  made  in  tlieso  counties,  the  whole  amount  made  in  the  State  being 
nly  16,940,f210  pounds.  An  address  of  Mr.  Anson  Bartlctt,  of  Lake  county, 
efore  the  Cheese  Manufacturers'  Association,  on  "  The  Past,  Present,  and  Future 
f  Gheese-making,''  contains  many  reliable  suggestions  on  this  subject.  At  a 
leeting  of  this  association  it  was  resolved  unanimously  that  tin  pails  should  bo 
sed  for  milking  pmposos,  and^  by  the  same  unanimity  that  the  calf  to  bo  killed 
«•  the  rennet  should  be  at  least  six  days  old,  and  be  killed  some  20  to  24  Jiours 
fter  sucking  j  much  salt  in  curing  should  bo  avoided,  and  rennets  should  not  bo 
sed  until  six  months  old. 

Sheep  and sicine. — An  increase  is  shown  in  the. number  of  sheep  since  1865 
■  366,232;  but  a  decrease  in  value  of  82,000,000.  Of  swine  the  increase 
om  1865  is  344,325,  and  the  increased  value  in  the  same  period  S2, 160,255. 
he  reports  in  detail  of  about  30  sheep-shearings  in  the  State  exhibit  a  remark- 
)lo  number  of  very  large  fleeces,  and  give  strong  evidence  that  the  wool-grow- 
s  of  Ohio  are  advancing  rapidly  to  as  great  perfection  as  is  possible  in  pro- 
icin^  good  wool  and  large  fleeces. 
Suo-$oil  drainage  and  drill  culture. — An  address  in  Knox  county  says,  "  There 

>  perhaps,  scarcely  a  farm  in  this  county  containing  100  acres  which  has  not 
I  it  wet,  raarehy,  spongy,  swampy  places,  that  would  richly  pay  the  owner  to  dry 

>  by  tilling ;  while  there  are  whole  fields,  on  some  farms,  of  rich,  low,  wet, 
jgetablo  soil,  which,  once  drained,  would  pay  the  whole  expense  in  two  or 
lie©  crops."  From  the  interest  manifested  in  the  reports  from  all  parts  of  the 
tate,  and  from  the  fact  that  there  are  52  tile-drain  manufactories  reported  in  tho 
tate,  it  is  probable  that  a  great  necessity  exists  for  drainage  generally,  and  that 
le  farmers  are  pretty  Uell  awakened  to  the  importance  of  draining  their  lands. 
ecent  experience  in  this  country  and  Europe  of  tho  benefits  of  drill  culture  is 
iven,  from  which  it  appears  very  satisfactorily  demonstrated  that  gi*ain  put  in 
ith  drills  will  cause  a  more  certain  and  larger  yield,  and  of  better  quality,  aa 
)mpared  with  broadcast  sowing,  and  with  a  saving  of  about  one-third  of  the 

TJiicIc  sowing  and  thin  sawing. — An  article  by  an  English  farmer  presents  a 
iTge  number  of  facts,  obtained  by  an  extensive  correspondence  with  farmers  in 
Ingland  w^ho  have  tested  the  thick  and  the  thin  sowing"  of  w^heat  during  the 
revious  years.  The  testimony  is  so  strongly  in  fia.vor  of  thin  sowing  tliat  it 
ppears  wonderful  that  English  fanners  have  not  adopted  the  system  generally. 
he  requisitions  are  that  the  land  shall  be  in  the  best  of  tilth,  the  seed  of  the 
est  cliaracter,  and  the  variety  pure ;  also  that  it  be  planted  so  as  to  give  each 
}ed  one  foot  square  of  soil.  It  appears  from  the  experiments  mentioned  that 
le  more  grains  sown  the  fewer  the  number  of  ears  to  each  grain  per  acre. 
ly  special  cultm*e  of  small  spots,  a  crop  at  the  rate  of  108  bushels  per  acre 
as  been  produced,  and  another  of  162  bushels  per  acre.  The  general  yield  is 
ated  to  be  at  least  doubled  by  thin  sowing.  By  thin  sowing  it  must  beunder- 
:ood  that  but  one  seed  was  dropped  in  a  place.  There  is  an  excellent  recom- 
lendarion  that  every  farmer  have  a  plot  of  ground  set  apart  to  secure  pure 
x?d.  In  this  case  the  seed  must  not  only  be  selected,  but  carefully  picked  over 
y  hand,  rejecting  all  defective  or  imperfect  giains,  and  retaining  only  those 
hich  by  their  fulness  show  their  healthy,  vigorous  constitution.  Another  plan 
\  to  select  tho  finest  heads  of  the  variety  desired  from  the  fields  before  cutting, 
f  fanners  will  not  do  this  for  themselves  they  should  purchase  from  those  who 
lako  a  specialty  of  raising  seed  grain.  The  writer  predicts  the  increased  de- 
endence  of  England  upon  foreign  countries  for  the  staff  of  life,  if  some  such 
nproved  system  of  raismg  wheat  is  not  pursued.     If  England  is  failing  in  this 
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regard,  where  do  we  stand,  when  our  crops  do  not  average  more  than  half  those 
of  England? 

A  paper  written  by  J.  J.  Mechi,  of  Tiptree,  England,  says  that  the  thid 
sowing  of  grain  is  a  great  national  calamity ;  that  more  crops  fail  to  yield  veU 
from  too  mach  seed  sown  than  from  too  little  manure.     He  adds : 

Liebig  justly  says  that  the  {ip'eatest  eneny  to  a  wheat  plant  is  aoother  wheat  plant,  fortk 
very  obvious  reason  that  both  require  the  same  food ;  small  heads  and  kernels,  and  weik, 
flabby  straw,  are  the  natural  consequences  of  this  competition.  For  several  years  I  tried  ooe 
bushel  of  wheat  per  acre  against  two  bushels  per  acre,  both  drilled.  The  difference  in  ftro: 
of  the  one  bushel  was  equal  to  a  rent  of  30j.  ($7  50)  per  acre. 

Tlie  potato  and  the  cause  of  the  potato  rot. — These  subjects  are  embraced  in 
two  papers.  In  the  first  there  is  this  assertion:  *'The  best  and  most  profitable 
seed  is  the  medium  size,  smooth,  and  well-developed  tubers;"  while  in  the  secoud 
it  is  said  that  "when  the  small  potatoes  alone  were  planted  in  Germany  ttfr 
were  entirely  exempt  from  the  rotj  but  if  the  large  ones  were  planted  the  k 
would  appear  every  wet  season."  It  is  further  asserted,  from  experience,  tk 
those  varieties,  the  flesh  of  which  is  of  a  single,  uniform  color,  either  while  or 
yellow,  are  the  least  liable  to  be  affected  by  the  rot. 

The  exhaustion  of  soils. — ^This  paper,  translated  from  the  French,  starts  wi: 
with  the  historical  fact  that  the  exhaustion  of  soils  depopulates  the  land  ]  and 
gives  several  prominent  instances  to  prove  the  proposition.  The  different  modes 
practiced,  and  the  article  used  to  restore  the  fertility  of  the  land,  from  the  earli- 
est recorded  history  of  agricultural  manipulations  of  lands  to  the  present  day,  arc 
given ;  and  the  article  concludes  with  the  proposition  that  as  all  artificial  mt- 
nures  will,  in  no  gi*eat  period  of  time,  be  exhausted,  the  excrements  of  animals, 
which  derive  their  sustenance  from  the  soil,  both  human  and  bruto,  most  b* 
resorted  to,  to  keep  up  the  necessary  producing  standard.  In  the  tables  connected 
with  this  article  it  is  stated  that  it  has  been  demonstrated,  by  accurate  obsenra- 
tion,  that  about  one-half,  by  weight,  of  all  the  dry  matter  (absolutely  free  from 
water)  consumed  as  food  is  deposited  in  the  form  of  dung  of  animals.  Stable 
manure  resting  until  heated  loses  20  per  cent.,  and  is  reduced  gradually  at  las$ 
to  60  per  cent,  of  its  original  value. 

Wool  comparisons* — An  exhaustive  aiticlo  on  the  subject  of  the  quality  of 
wool  produced  on  the  globe  occupies  33  pages  of  the  report.  It  is  a  translation 
by  Mr.  Eisner,  of  Silesia,  in  which  the  fineness,  loss  per  cent,  in  wUshine,  market 
prices,  &c.,  in  every  stage  of  condition  of  the  wools  of  the  world  are  given.  It 
also  contains  a  description  of  the  different  families  of  sheep,  and  the  different 
qualities  and  len^h  of  staple  of  their  wools  as  affected  by  climate.  It  is  stated 
that  in  the  humid  climate  of  England  longer  staples  of  wool  are  produced  than 
on  the  same  sheep  in  dry  climates.  The  best  representation  of  nice  cx>njbing 
wool  is  the  Lincolnshire  sheep,  and  it  is  one  of  the  largest  sheep  races  in  Englandl 
The  next  in  rank  for  a  long  wooled  sheep,  in  England,  is  the  Leicester,  which  is 
the  most  generally  distributed  combing  wool  race  of  that  country.  It  is  also 
the  most  tender  of  the  largo  English  races,  and  its  early  matmity  and  great 
fattening  propensity  are  its  chief  qualities.  The  third  in  rank  of  combing  wools 
are  the  Cotswolds,  which  fire  a  vigorous  and  hardy  race.  The  Southdowns  are 
the  mo^  important  race  of  England.  The  article  is  very  interesting  to  the  wool 
grower. 

Products  of  the  State. — In  a  paper  on  the  products  of  Ohio  appears  the  follow- 
ing statements :  That  there  are  not  less  than  256  establishments  in  the  State, 
devoted  to  the  manufacture  of  agricultural  implements  and  machinery,  exhibiting 
the  best  evidences  of  the  permanent  prosperity  which  Ohio  has  secured  to  herself, 
and  that  a  very  rapid  advancement  has  been  made  in  the  culture  of  the  grape 
and  in  the  manufacture  of  wines.  The  character  of  the  soil  required  for  lie 
grape,  and  the  best  mode  of  managing  vineyards,  all  based  on  the  experience  of 
growers  of  the  grape,  illustrated  by  engravings  on  the  subject,  are  the  sabjecls 
of  an  article  of  importance  to  grape  growers. 
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The  report  of  the  Ohio  Pomological  Society  occupies  G4  pages,  and  the  dis- 
cussions in  regard  to  the  best  varieties  of  fruits,  remedies,  experiments,  &o., 
possess  mncb  of  interest  to  the  fmit  grov,-er. 

An  address  on  "  European  and  American  agriculture,"  by  John  II.  Klippart, 
secretary  (>f  the  board,  occupies  22  pages.  Mr.  K.  made  a  pretty  thorough 
examination  of  the  European  system  of  agricnUuro  on  liis  recent  v\f>h  to  Europe, 
and  presents  many  valuable  facts  in  regard  to  what  he  saw  there,  which  he  com- 
pares with  the  systems  of  agriculture  practiced  in  this  country.  He  also  describes 
the  approved  artificial  stone,  exhibited  at  the  Exposition,  and  points  out  its 
advantages,  and  gives  the  mode  in  which  buildings  are  constructed  with  it. 

Papera  on  the  gypsum  beds  of  the  State  of  Ohio,  and  the  economy  of  the  nso 
of  this  mineral  on  the  soil ;  on  sugar,  from  the  sorghum  plants ;  rainfall  and 
channels  to  the  sea  j  on  the  wheat-exporting  power  of  the  United  States ;  and 
on  the  soils  of  Ohio,  contain  much  interesting  matter. 

The  laws  of  the  State  for  the  encouragement  of  agriculture  follow  the 
report  of  the  secretary,  and  may  be  found  in  every  volume  issued  by  tliis  board — 
a  practice  worthy  of  imitation. 

INDIANA. 

There  was  no  volume  of  the  transactions  of  the  "  Indiana  State  Board  of 
Agriculture"  published  for  1866.  The  one  before  us  is  the  ninth  report  of  the 
board  for  the  years  1862  to  1867,  inclusive,  with  an  abstract  of  the  reports  of 
county  societies  for  1867.  It  contains  697  pages.  More  than  half  the  volume  is 
appropriated  to  the  proceedings  of  the  State  society  and  board,  principally  on  its 
own  business,  awards  of  premiums,  and  the  constitution  of  the  society,  which  was 
adopted  in  1860.  The  society  owns  ample  grounds  near  IndianapoHs,  for  exhi- 
bitions, for  which  purpose  they  are  reported  to  be  well  fitted  up.  TIio  14th 
annual  State  fair  was  held  at  Indianapolis  on  the  2d,  3d,  4th,  and  5th  days  of 
October,  1866.  The  aggregate  amount  paid  for  premiums  was  83,488,  divided 
as  follows  :  For  live-stock,  $2,132 ;  agricultural,  8174 ;  fruit,  wines,  and  flowers, 
$325;  mechanical,  $272,  and  42  diplomas,  2  gold  medals,  7  silver  medals,  and 
6  bronze  medals ;  domestic  manufactures,  $155,  and  1  silver  medal ;  needle- work, 
$177,  and  2  diplomas ;  butter,  cheese,  honey,  bread,  &c.,  $121,  and  two  silver 
caps ;  paintings  and  pictures,  384 ;  scientific  and  musical  instruments,  $48,  4 
diplomas  and  2  bronze  medals.  The  reports  on  the  working  machinery  on 
the  ff round  are  very  full  and  satisfactory. 

The  premium  for  best  wheat  was  awarded  for  an  acre  of  red  wheat  yielding 
26  bushels,  being  the  average  of  13  acres,  at  an  average  cost  of  $6  75  per  acre ; 
and  for  best  corn,  for  a  lot  yielding  148  bushels  and  a  fraction  on  one  acre,  from 
a  field  which  averaged  121  bushels  and  a  fraction  per  acre,  at  a  cost  of  $7  per 
acre. 

The  committee  of  aw^ards  on  Cashmere  goats  strongly  recommend  the  raising 
of  this  class  of  animals,  because  they  are  found  to  he  very  profitable  in  Indiana. 

The  committee  of  awards  on  fruits  highly  commend  Indiana  as  a  good  fniit- 
growine  State,  but  deprecate  the  losses  arising  from  deception  by  those  from 
whom  the  farmers  purchase  their  trees,  &c. 

There  aire  21  reports  from  as  many  county  agricultural  societies,  whicli  state 
that  there  is  a  continued  advance  in  agricultural  improvement. 

The  societies  generally  own  the  ground  on  which  they  hold  tlieir  fairs,  and 
they  are  free  from  debt.  The  aggregate  number  of  entries  for  exhibition,  &c., 
in  1867,  was  11,127,  and  the  total  amount  paid  for  premiums,  ^20,930;  gross 
receipts,  $35,187. 

About  200  pages  of  the  report  (the  appendix)  are  devoted  i)riiicipallj  to 
addresses  and  short  essays,  under  the  following  titles  :  Breeding  and  raising^f 
cattle,  And  management  of  milch  cows;  deep  ploughing;  under-draining  and 
grasses;  description  of  Putnam  county  j  drift  foi-mation  in  Eulton  county ;  mineral 
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resonrces  of  Indiana;  and  the  reports  of  the  commiasioners  to  the  Paris  ExpoBitioii^ 
the  latter  occupying  about  half  of  the  appendix 

From  these  several  papers  the  following  statements  are  abstracted:  That 
nearly  the  whole  State  of  Indiana  is  a  heavy  drift  formation,  to  a  depth  of  from 
10  to  100  feet;  that  the  mineral  resources  of  Indiana,  so  far  as  have  beoa 
examined,  exhibit  a  deposit  of  coal,  principally  in  the  counties  of  Orange, 
Lawrence,  Monroe,  Owen,  Putnam,  Parke,  Fountain,  and  Warren,  equal  to  10 
feet  in  thickness,  covering  8,000  square  miles ;  of  iron,  a  considerable  quantity 
of  bog  ore,  containing  from  30  to  40  per  cefit.  of  iron,  and  easily  reduced ;  and  U 
stone,  excellent  for  building  purposes,  distributed  over  the  State.  Salt  has  been 
manufiiGturcd  in  the  State,  but  it  is  a  question  whether  it  can  lie  done  now 
economically.  Dpep  ploughing  and  under-draining  of  the  lands  are  strongly 
urged ;  the  profits  of  grazing  a  good,  thrifty,  common  steer  ir  Putnam  county  vt 
usually  estimated  at  about  820  during  the  spring,  summeri  and  autumn;  tk 
dmin^  the  month  of  May  three  steers  gave  a  gain  of  420  pounds;  June,  32^ 
pounos;  July,  145  pounds;  and  August,  only  60  pounds.  The  profits  of  cattle- 
grazing  are  inducing  many  to  raise  and  feed  cattle,  to  the  great  advantage  also 
of  the  land.  Good  crops  of  wheat  are  not  raised  because  the  lands  are  not 
manured. 

MICHIGAN. 

The  volume  under  review  contains  400  pages,  322  of  which  are  occupied  by 
the  "Fifth  annual  report  of  the  secretary  of  the  State  Board  of  Agriculture,"  for 
the  year  1866,  the  *^  Register  of  meteorological  observations  for  1866,"  and  tiie 
"State  laws  relating  to  agiiculture." 

In  the  secretary's  summary  of  the  operations  on  the  State  college  farm,  be 
says:  After  several  years'  trial,  preference  is  given  to  the  Golden  Ball  turnip  for 
earljT  feeding,  and  to  Skirving's  Swede  turnip,  and  Yellow  Globe  mangel-wurzd, 
for  winter  and  eai*ly  spring  feeding.  The  root  crop  is  considered  by  him  an 
important  one  in  stock  feeding.  The  Short-horn,  Devon,  Galloway,  and  Ayrshire 
cattle,  with  their  crosses,  are  bred  on  the  farm.  Of  the  Galloways,  experience 
thus  far  supports  the  opinion  that  this  will  be  a  very  useful  breed  for  that  State. 
Of  sheep,  the  ]\f  erinos,  Silesian  Merinos,  Southdowns,  Cotswolds,  and  Scotch 
black-faced  nre  bred  on  the  farm.  The  fleeces  of  a  ram  and  ewe  of  the  Cote- 
VK>\d  averaged  over  16  pounds  each,  worth  50  cents  per  pound.  Of  bogs,  the 
Essex,  Suflblk,  and  Chester  county  breeds  are  specially  mentioned.  TheEsaex 
is  held  in  high  estimation  wherever  it  has  been  proved.  The  value  of  the  fann 
products  for  the  year  was  $5,125  16,  and  the  expenditures  $2,532  93,  showing 
a  profit  of  $2,592  23.  The  new  Peach-Bk)W  potato  proves  to  be  valuable  both 
for  quality  and  productiveness.  Beans  and  potatoes  were  cultivated  in  the 
orchard  for  the  benefit  of  the  trees.  In  connection  with  this  fact,  it  is  stated 
that  the  trees  produced  no  fruit.  Several  hundred  of  the  Nonvay  spruce  tnd 
the  arbor  vitae  were  set  out  for  the  protection  of  fruit  trees  from  the  high  winds. 
The  receipts  from  the  productive  branches  of  the  horticultural  department  were 
$10  29  in  excess  of  expenses. 

The  report  of  the  treasurer  follows  that  of  the  secretary,  in  which  all  the 
receipts  and  expenditures  of  the  college  and  farm  are  given  in  detail.  '  The  esti- 
mates of  expenditures  for  the  next  two  years  amount  to  $44,318  16. 

In  the  report  on  experiments  in  practical  agriculture  are  found  the  following: 
In  the  application  of  manures  to  lands,  horse  manures  have  proved  the  mo^ 
valuable,  cow  manure  next,  and  nearly  equal.  One  of  the  conclusions  asserts 
that  "it  is  difficult  to  obtain  a  reliable  standard  of  comparison  by  which  the 
results  of  field  experiments  may  be  tested."  In  feeding  pigs  on  milk  it  was 
ftmnd  that  to  produce  one  pound  of  live  weight  the  first  week  after  birtb,  7.20 
pininds  of  milk  were  requii-ed;  7.92  pounds  in  second  week;  11.81  pounds  in 
third  week;  and  10.13  pounds  in  fourth  week;  average  for  four  weeks,  9.2o 
pounds. 
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In  oonseqnence  of  a  very  unfavorable  season  the  wheat  crop  in  1866  was  con- 
siderably below  the  average,  and  clover  was  nearly  as  badly  injured  as  wheat ; 
oatB  and  barley  gave  a  fair  yield;  Indian  com  was  greatly  damaged  by  frost j 
potatoes,  one  of  the  most  important  crops  of  the  State,  were  successful  and  of 
excellent  quality,  especially  in  the  sandy  soils;  apples  throughout  the  State 
averaged  only  a  small  yield ;  peaches  generally  failed,  except  along  the  lake 
shores:  grapes  did  not  generally  succeed  so  well  as  in  1865,  except  in  some 
favored  localities. 

Under  the  head  of  "  New  crops  in  the  State,"  sorghum  and  its  products  are 
included.  The  amount  of  sorghum  molasses  made  in  1866  is  stated  to  be  800,000 
gallons,  and  the  sorghnm  interest  is  fast  increasing.  The  hop  is  also  named  as 
one  of  the  new  crops.  Its  cultivation  in  Michigan  has  been  followed  with  varied 
success,  the  profits  generally  satisfactory ;  the  climate  of  the  State  seems  well 
^apted  to  its  growth,  and  the  average  crop  is  estimated  to  bo  not  less  than  1,000 
pounds  per  acre,  and  the  average  price  35  cents.  An  experienced  hop-grower 
says  tliat  the  principal  requisites  for  the  growth  of  the  hop  are  a  dry,  sandy,  or 
gravelly  soil  made  rich  by  barn-yard  manure,  and  a  proper  protection  from  the 
winds.  An  article  is  introdaced  from  an  English  hop-grower,  which  gives  a 
brief  but  very  comprehensive  description  of  the  manner  of  raising  and  preparing 
hops  for  market  in  England.  This  is  followed  by  an  article  on  hop-houses  and 
hop-boxes,  illustrated  ]>y  cuts,  by  a  hop-grower  in  Wisconsin. 

In  regard  to  the  rotation  of  crops,  a  lecture  delivered  in  Scotland,  republished 
in  this  volume,  contains  much  valuable  matter.  The  lecturer  says,  although 
rotation  is  admitted  to  be  highly  beneficial  as  at  present  practiced,  yet  no  satis- 
factory expla«ation  has  been  discovered  for  the  results.  The  Romans  had  some 
idea  of  it,  not  veiy  different  from  that  at  prusent  entertained.  The  lecturer 
recommends  continued  and  minute  observations  of  all  factfl  likely  to  throw  light 
upon  it.  • 

On  the  subject  of  "  the  factory  system  of  cheese-making,"  the  secretary  men- 
tions, as  a  gratifying  fact,  liiat  the  making  of  cheese  by  this  system  hhs  been 
commenced  in  Michigan.  He  gives  the  statement  of  a  correspondent  who  has 
a  factory  which  nses  the  milk  from  230  cows.  He  says  that,  to  make  factories 
profitable,  the  milk  of  at  least  400  eows  should  bo  used.  He  mentions  three 
other  factories  in  Michigan,  w'hich  probably  make  up  the  whole  number  in  the 
State.  The  article  is  chiefly  occupied  with  an  address  on  the  principles  of 
cheese-making,  by  X.  A.  Willard,  of  New  York,  the  author  of  an  article  more 
in  detail,  published  in  the  report  of  this  Department  for  1866,  in  which  he 
asserts  that  **  no  branch  of  farming  ofiers  a  prospect  of  better  or  more  permanent 
remuneration  than  the  dairy." 

Prem'mm  farrths, — The  committee  appointed  by  the  State  Agricultural  Society 
to  examine  the  farms  entered  for  premiums,  state  that  there  were  six  entered, 
which  were  visited  in  the  order  named  below. 

The  first,  located  in  Oakland  county,  22  miles  from  Detroit,  the  principal 
market  for  the  produce  of  the  fann  ;  the  only  means  of  reaching  the  city  being 
a  good  turnpike  road.  It  contained  160  acres,  130  of  which  were  improved  and 
under  cultivation,  30  acres  being  a  wood  lot.  Two  thousand  rods  of  drain  tile 
were  laid  on  the  fami,  not  less  than  three  feet  below  the  surface.  The  farm  was 
stocked  with  9  horses,  11  hc/id  of  cattle,  6  milch  cows,  and  1  bull ;  the  rule 
being  to  keep  one  good  milch  cow  for  every  two  persons  in  the  I'amily ;  130 
sheep,  or  one  for  every  acre  of  improved  land;  and  10  swine,  all  the  animals 
being  of  the  best  crosses.  The  system  pursued  was  mixed  husbandry,  there 
being,  in  1866,  16  acres  in  wheat,  20  acres  in  com,  15  acres  i::  potatoes,  20aci'es 
in  hay,  and  50  acres  in  pasture.  The  wheat  and  potatoes  were  the  only  crops 
sold  ;  the  manure  pile  was  strictly 'attended  to;  no  feeding  crop  wa.s  sold  ;  the 
amount  paid  for  labor  was  $200 ;  after  supporting  a  family  of  10  persons,  each 
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improved  aero  brought  in  a  return  of  822  59j,  which  the  committee  report  as  a 
remarkable  result  in  strictly  legitimate  fanning. 

The  second,  in  Shiawassee  county,  18  miles  from  a  market,  contained  220 
*  aeres,  150  of  which  were  under  cultivation.  Of  stock  there  were  300  sbcep, 
and  22  horses,  cows,  &c.  Of  crops,  40  acres  of  wheat,  7  acres  of  com,  8  acres 
of  peas,  6  acres  of  oats,  40  acres  of  hay,  and  80  acres  in  pasture.  There  was 
also  pasturage  for  150  more  sheep  during  the  season.  Amount  paid  for  labor, 
S190.  The  fann  supports  a  family  of  13  persons,  and  the  improved  land  returns 
812  33  per  acre. 

The  third,  in  Clinton  county,  15'  miles  from  St.  John's,  contained  280  aaw, 
220  of  which  were  under  cultivation,  with  not  half  an  aero  of  waste  land  on  the 
place.  The  live  stock  consisted  of  1 1  hoiY^es,  6  of  which  were  kept  for  woii,  6 
milch  cows,  a  yoke  of  oxen,  6  two-yeai*  olds  and  4  yeaalings,  and  6  swioe 
Wheat  is  the  main  money  crop.  The  crops  of  the  year  were  50  acres  of  wh«t 
averaging  20  bushels  per  acre;  18  acres  of  com,  10  acres  of  oats,  40  acres d 
hay,  70  acres  in  pasture,  and  10  acres  in  clover  seed.  The  farm  supports  a  family 
of  6  persons ;  paid  out  for  labor  about  8450 ;  income  per  improved  acre,  89  50. 

The  fourth,  in  Hillsdale  county,  contained  220  acres,  40  of  which  were  in 
timber.  It  had  1,260  rods  of  under-drain,  which  cost,  on  an  average,  75  cents 
per  rod.  The  live  stock  consisted  of  9  horaes,  5  of  which  were  kept  for  work, 
the  remainder  young  stock ;  5  milch  cows,  7  three  year  old  steers,  G  yearlings 
and  two-year  olds,  5  sows  and  30  pigs,  and  370  sheep,  including  lambs.  The 
main  money  products  of  this  fann  were  wool  and  live  stock,  l^e  family  averaged 
11  persons;  amount  paid  for  labor,  S300 ;  average  income  per  acre  of  improved 
land,  816  50. 

The  fifth,  in  Kalamazoo  county,  embraced  360  acres,  340  improved  and  20 in 
wood.  The  system  on  this  farm  made  wheat  and  wool  the  leading  money  crops. 
It  had»375  sheep,  and  51  animals  of  all  other  kinds.  The  family  averaged  9 
persons,  and  the  income  was  814  30  per  improved  acre.  This  farm  was  awarded 
the  first  premium  of  8100. 

The  sixth,  in  Cass  county,  contained  110  acres,  80  of  which  w^cre  nnder  culti- 
vation, and  30  in  timber.  The  live  stock  consisted  of  80  animals,  50  of  whicli 
were  sheep.  It  had  a  nursery  of  fruit  ti-ees,  containing  10  acres.  The  retnms 
show  an  income  of  829  60  for  each  improved  acre,  but  about  87  58  should  be 
deducted  for  the  nursery,  as  not  strictly  belonging  to  agricultural  industry.  The 
fences  were  composed  largely  of  the  Virginia  thorn,  which  the  committee  decided 
to  be  the  best  hedge  they  had  seen  in  the  Sta-te,  and  which  the  proprietor  of  the 
farm,  after  various  experiment^,  considered  superior  to  all  other  thorn  hedges. 
Large  and  small  fniits  were  extensively  cultivated  upon  the  farm.  Thi^fann 
was  awarded  the  second  premium  of  875. 

All  the  foregoing  farms  \vere  highly  commended  for  general  good  manage- 
ment and  excellent  arrangements  and  improvements.  It  will  l)e  seen,  however, 
that  the  sheep  fanns  gave  the  largest  income. 

County  societies. — Thirty-seven  pages  are  occupied  with  reports  from  ooanK 
agricultural  societies,  which  are  generally  interesting,  and  in  some  instances  the 
specific  details  of  the  mode  of  cultivating,  and  the  cost  of,  some  of  the  leading 
crops,  are  of  value  to  the  farmers  of  the  State.  The  number  of  county  societies 
reporting  is  19. 

Animals,  breeding,  dc. — A  valuable  article  on  the  *^  principles  of  breeding,'' 
by  John  S.  Sebright,  England,  with  practical  comments  by  Sanford  Howanl, 
establishes  the  following  facts :  That  judicious  breeding  in  and-in  improves 
the  animal  in  the  points  desired,  if  possessed  by  both  male  and  female ;  that  the 
mixing  of  two  distinct  breeds,  however,  with  the  view  of  uniting  the  valuable 
properties  of  both,  is  not  approved ;  in  reference  to  sheep,  "  experience  has  proved 
that  the  greatest  quantity  of  yolk  does  not  accompany  the  finest  fleeces." 

On  the  "  precocity  of  development  in  animals/'  it  is  alleged  that  early  maturitr 
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may  be  attained,  especially  in  cattle  and  sheep  destined  for  the  shambles. 
'^Aiiimals,  like  plants,  that  grow  mpidl y,  are  less  Arm  in  tissue  and  decay  sooner 
than  those  of  slow  growth/'  The  article,  after  discussing  the  several  points  pre- 
sented in  the  forcing  system,  admits  that  while  the  breeders  may  bo  benefited 
by  pursuing  it,  tlie  purchasers,  especially  of  those  animals  intended  for  use  in 
any  way,  will  be  more  or  less  the  sufferers.  The  paper  concludes  with  the  hope 
"^  that  the  forcing  system  shall  no  longer  exist  under  a  false  designation,  that 
men  shall  not  in  future  speak  of  the  aitificial  induction  of  disease,  of  premature 
development,  and  of  systematic  degeneration,  under  the  imposing  terms,  culti- 
vation and  improvement," 

History  and  cliaracteristics  qf  the  Devon  breed  qf  cattle, — In  an  article  on  this 
subject  it  is  claimed  that  the  anticjuity  of  this  stock,  as  a  distinct  family,  is  equal 
to  that  of  any  other  breed.  For  the  union  of  the  important  qualities,  as  milking, 
beef,  and  the  yoke,  it  is  superior  to  any  other  breed  in  this  country.  In  Michigan, 
these  cattle  are  equally  valuable  for  beef  and  labor,  but  for  milking  they  are 
inferior,  and  where  dairying  is  pursued  as  a  special  business  the  secretary  thinks 
the  Devons  will  not  be  adopted.  This  diners  from  other  information  on  that 
point. 

Pudlic  slteep'Shearings. — On  what  principles  should  they  bo  conducted  t  This 
article,  by  the  secretary,  arirues  the  inutility  of  sheep-shearings,  as  at  present 
conducted,  and  makes  some  excellent  suggestions  in  regard  to  poin  ts  to  be  observed, 
to  render  competitive  shearings  useful. 

Profits  and  management  qf  poultry, — A  member  of  the  Royal  Agrioaltural 
College,  in  treating  upon  this  subject,  gives  some  very  useful  information  in 
regard  to  the  rearing  of  poultry,  especially  chickens,  firom  which  are  abstittcted 
the  following  points :  Two  cocks  with  eight  hens  in  separate  yards  for  breeding ; 
for  eggs  only  the  proportion  of  sexes  is  immaterial ;  the  hen  continues  for  two, 
and  almost  three  years,  in  the  best  state  for  breeding  ]  the  fresher  the  egg  the 
better  for  breeding ;  to  promote  laying,  give  bones  and  scraps  of  cooked  moat  j 
separate  the  broods  to  preserve  health,  clioosing  safe  and  sunny  places  for  the 
coops ;  mate  one  gander  with  not  more  than  mreo  geese.  The  article  closes 
with  treatments  for  the  diseases  to  which  chickens  are  subject. 

Injurious  insects, — We  find  the  following  approved  remedies  against  the  rav- 
ages of  the  canker-worm.  A  strip  of  sheep-skin  with  the  wool  on,  fastened  as  a 
belt  around  the  tree,  has  been  found  very  effective.  It  should  be  put  around  tho 
trees  early  in  November.  It  should  not  be  less  than  two  inches  in  width,  and 
the  wool  should  be  three-fourths  of  an  inch  to  an  inch  in  length.  Great  care 
should  be  taken  that  Qo  space  be  left  through  which  the  insect  can  pass.  Expe- 
rience has  proved  that  the  remedy  is  perfect  when  properly  applied.  As  spiders 
form  their  webs  in  all  durections,  care  should  bo  taken  to  destroy  everything  that 
wiU  permit  a  communication  from  below  the  protector  and  over  it  to  the  tree, 
as  the  moths  will  pass  along  upon  the  webs  about  as  readily  as  if  there  were  no 
protection  there.  Other  modes  of  protection  may  be  as  efficacious,  if  the  same 
care  and  attention  are  observed ;  but  it  is  an  object  to  get  a  protection  that  will 
prove  effectual  with  the  least  expenditure  of  time,  money,  and  labor.  It  is  recom- 
mended to  destroy  all  the  trees  that  have  become  defoliated  by  this  worm,  as  they 
will  not  bear  fruit  again.  [?]  After  then-  removal  the  younger  trees  can  be 
more  easily  managed, 'to  all  of  which  tho  sheep-skin  belts  should  be  applied. 

Tlie  fvhite  grub.— In  its  perfect  state  this  laiva  is  called  the  May-bug  or  May- 
beetle,  and  closely  resembles  the  European  cockchafer.  In  the  latter  part  of 
July  and  in  August  the  grubs  are  very  numerous  in  old  meadows  and  pastures. 
Attention  is  drawn  to  them  by  spots  of  sward  becoming  dead,  as  if  killed  by 
drought.  On  tinming  up  some  of  the  dead  turf  the  grass  roots  ai*e  found  to  be 
eaten  off  an  inch  or  two  below  the  sm-face,  penuitting  the  turi*'  to  be  rolled  up 
like  a  carpet.     They  carefully  reject  every  root  of  clover.     It  is  known,  however. 
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that  tbey  eat  the  roots  of  young  fi  uit-trees,  and  sometimes  do  great  injury  to 
strawberry-plants,  Indian  com,  wlicat,  and  potatoes.  In  all  States  tfaey  are 
preyed  upon  by  various  animals.  No  doubt  an  immense  number  might  be 
destroy  CO  by  turning  hogs  into  the  fields  where  the  grass  has  been  killed 
"  Where  the  ground  has  been  ovoiTun  by  the  grubs  it  is  Ireqnontly  advisable  to 
plough  it,  and  either  sow  it  to  winter  wheat  or  rye,  or  reseed  it  to  grass."  As 
the  larva  of  the  insect,  at  the  approach  of  winter,  descends  into  the  ground  to  a 
greater  depth  than  can  be  easily  reaehod  by  the  plough  it  cannot  be  thus  turned 
up  to  be  killed  by  the  fi*ost  late  in  the  fall. 

Preservation  of  forests,  <f'c. — A  long  discussion  took  place  at  one  of  tlie  raeedngs 
of  the  board  in  reganl  to  the  destruction  of  forest  trees  in  Michigan,  which  it  is 
stated,  if  not  soon  arrested,  will  pi*ovo  a  serious  loss  to  tho  State  in  tho  want  of 
shelter  to  crops,  fruit  trees,  &c.  The  influences  of  climate,  rainfall,  winds,  &t, 
m\  the  productions  of  the  State,  were  also  discus&od,  and  a  memorial  to  tho  legis- 
lature was  considered,  urging  the  necessity  of  legislation  for  checking  the  ed 
referred  to,  and  encouraging  tho  planting  of  forest  trees  for  shelter,  &c. 

The  report  also  contains  an  article  on  *Minprovcdagricnltural  impleraeuts,' 
and  one  on  tho  "  Fiiiits  along  the  eastern  shme  of  Lake  Michigan,"  rektin^ 
principally  to  the  peach  orchards,  showing  that  tho  peach,  as  well  as  the'grape 
and  other  fruits,  has  been  a  source  of  great  protit  to  the  producers  ;  besides, it 
embraces  24  pages  of  tables  of  tlie  meterological  observations,  taken  at  the  State 
Agricultural  College,  closing  wii^h  tho  laws  of  the  Stole  rehiring  to  agricultare. 

IOWA. 

Tho  report  of  tho  secretary  of  the  Iov»a  State  Agricultural  Society  for  1866 
opens  with  congratulations  upon  the  steady  advancement  of  tho  products  and 
impnivements  of  the  State,  especially  tho  growing  of  timber,  in  which  a  veiy 
general  interest  is  manifest.  lie  states  that,  in  18G3,  one  aero  to  cveiy  372  acres 
of  land  enclosed  was  planted  in  timber  trees,  which  was  increased  in  1865  to 
one  acre  to  everv  260  acres  of  enclosed  land.  It  is  also  stated  that  one-third  of 
all  the  wheat  sent  to  Chicago  in  1866  was  the  product  of  Iowa.  The  number 
of  county  socieiies  reporting  in  18GG  was  40,  the  aggregate  inembersbip  of 
which  was  9,270,  and  the  amount  of  receipts  §20,248.  If  some  five  or  si-x  more 
of  the  largest  societies  liad  reported,  the  aggnjgate  membership  would  havel^een 
12,000,  and  the  receipts  fully  $35,000;  and  adding  tho  receipts  of  the  State 
society  tho  total  amount  would  bo  $41,460. 

Tho  thirteenth  annual  fair  was  held  at  Burlington,  at  which  the  number  of 
entries  was  1,334,  being  more  than  in  any  previous  year,  although  there  never 
had  been  a  season  so  unpropitious,  rain  falling  every  day.  These  entries  were 
divided  as  follows:  Cattle,  79;  horses,  176;  mules,  30;  sheep,  159;  swine,  27; 
agricultural  implements,  205 ;  fai-m  products,  1 39 ;  other  classes,  519.  To  exhibit 
the  mpidly  growing  commerce  of  the  State,  tabular  statements  are  given  of  the 
carr}'ing  trade  of  every  railroad  in  the  State,  imports  and  exports.  At  the  wntcr 
meetings  of  the  society  the  reports  of  committees  on  essays,  field  crops,  &c.,  were 
received,  from  w^hich  are  abstracted  tho  following  importiint  facts  for  general 
information,  especially  for  the  northwest: 

Sorghum  sirup  and  sorghum  sugar. — The  leading  points  in  tho  statements 
accompanying  the  specimens  of  tho  ten  gallons  of  sorghum  simp  which  received 
the  first  premium  are,  that  it  was  made  from  two  varieties  of  cane,  the  cftdj 
sorghmn  and  tho  Liberian,  on  the  20th  of  September,  in  Cook's  rocker  evaporator, 
without  chemicals.  The  statement  accompanying  the  sirup  receiving  the  second 
premimn  is  as  follows : 

The  sor?bum  was  raised  on  higb,  rolliiip:  pniirie,  the  frost  killing  nbout  bulf  the  lenres  ob 
the  2l8t  of  September,  before  the  seeds  were  ripe  enough  to  change  color;  but  it  stood  till 
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Uxi  BLedB  torced  brown,  and  was  then  cut  and  hauled  to  the  mill.  The  cane  was  crushed 
in  an  iron  mill,  and  boiled  in  one  of  Clark  &  Utter's  railway  evaporators,  with  cast-iron 
pan  to  finish  in,  and  with  no  extra  clarifying  except  to  skiin  well. 

For  sugar. — The  party  reccrving  the  first  promium  gave  the  following  as  his 
mode  of  making  it: 

Stri^,  cot,  and  work  up  the  cane  the  same  day,  if  possible.  I  take  the  sorp^hum  (Otnhntan) 
when  just  fairly  in  bloom.  In  no  case  do  I  allow  the  seed  to  mature  when  I  wish  to  make 
sn^r;  but  for  No.  I  simp  I  let  the  peed  mature.  For  sufi^ar,  I  boil  the  hirup  vory  heavy 
and  rapidly;  deniccate  thoroughly  and  cool  quickly.  I  use  the  Cook  evaporator.  When  the 
sirup  is  reduced  snfficiently  I  run  it  through  a  cooler  made  as  follows:  A  tin  pipe  six  feet 
long,  two  inches  in  diameter,  immersed  in  a  box  of  cold  water;  at  the  reoi>iviit^  end  is  a 
funnel  turned  up  at  right  angles  with  the  main  pipe.  The  fflrup,  when  passed  through  the 
pipe,  is  cool  enough  to  be  run  into  a  barrel,  where  I  leave  it  to  granulate;  set  the  barrels  on 
end,  and  remove  the  top  head,  and,  it  possible,  keep  the  room  at  about  70^  to  80^.  When 
sufficiently  granulated,  mix  a  little  water  with  the  mush  sugar,  and  drain  the  mush  with 
Hunts's  centrilugal  sugar  drainer. 

From  the  reports  received  from  nearly  every  section  of  the  the  State  it  appears 
that  the  "Chinese,"  first  introduced  into  the  State  from  the  Patent  Oflice,  makes 
tL6  best  sirup  when  the  seed  is  pure;  and  that  any  of  the  leading  varieties,  not 
corrupted  by  hybridizing  with  broom-corn,  will  do  very  well  if  pro|)erly  raaniv 
factureil;  that  the  black  Imphee  isprefened  in  the  northern  coimtie^,  because  it 
ripens  early*  that  no  chemicals  are  used;  that  ripe  cane  makes  the  best  sirup; 
that  no  sugar  is  made  worth  mt^ntioning;  that  the  product  per  acre  averages  100 
gallons;  that  it  sells  at  an  average  of  70  cents  per  gallon ;  tiiat  bigh,  rolling 
prairie  produces  the  best  crops  for  making  sirup ;  and  that  the  sorghum  is  not  groNvn 
to  the  same  extent  as  in  former  vears. 

Grain. — The  committee  state  that  circulars  of  intenogation  were  sent  to  100 
counties,  in  regard  to  wheat,  corn,  rye,  oats,  buckwheat,  and  barley ;  and  that 
bnt  ten  counties  reported,  from  whicli  we  gather  the  following:  That  the  product 
of  wheat  averages  14  bushels  per  acre;  the  China  Tea  and  Scotch  Fife  varieties, 
being  the  most  cultivated,  sold  at  an  average  of  $1  25  per  bushel  at  home;  that 
the  crop  is  not  generally  so  profitable  as  com,  but  this  year  equally  so;  sub- 
soiling,  draining,  and  drilling  are  but  little  practiced;  upland  clay  soil  best 
adapted  to  wheat  culture;  "Seed  sown  on  com  stnbble,"  says  one  of  the  reports, 
the  others  not  responding  to  that  question.  That  the  product  of  com  averages 
47  bushels  per  acre;  the  average  of  extraordinary  crops,  95  bushels  i)er.  acre.; 
average  cost  of  raising  an  acre  of  corn,  when  projxjrly  cultivated,  $6;  fall  and 
spring  ploughing  produce  the  best  crops,  and  manuring  pays  well,  although  liHle 
practiced ;  tlie  crop  is  generally  fed  to  stock,  both  on  and  ofi'  the  ear.  Rye  is 
raised  to  a  very  small  e:rtent,  not  being  considered  so  profitable  as  other  crops. 
Oats  are  considered  a  fair  paying  crt>p,  bnt  not  equal  to  com ;  the  product  per 
acre  averages  40  bushels;  they  are  usually  sown  upon  corn-stubble  ground  and 
banowed  in;  the  varieties  generally  grown  are  the  Black  and  the  White,  and  the 
Poland,  whore  grown,  give  excellent  satisfaction.  But  little  buckwheat  is 
raised,  some  considering  it  no  better  than  a  weed,  others  that  the  crop  is  too 
uncertain,  &c.  Barley  is  not  raised  to  much  extent;  40  bushels  is  considered  a 
fair  viidd. 

Jlool^rops. — Of  the  root-crops  for  which  premiums  were  paid,  280  bushels  of 
potatoes  were  raised,  at  a  cost  of  $14  per  acre,  in  the  following  manner:  "Rich 
prairie  soil,  lying  to  the  southwest,  ploughed  deep  the  12th  of  jMay,  well  harrowed^ 
and  drawn  oil'  in  hills,  3  feet  apart;  planted  nine  bushels  of  Peach  Blows  i:er 
acre,  two  pieces  in  a  hill;  covered  with  a  hoe;  cultivated  once;  double  shovotled 
twice,  and  ploughed  between  them  once.''  An  average  of  1,496  bushels  of  carrots 
per  acre  was  produced,  at  an  average  cost  of  S19  per  acre,  as  follows :  *'  On  rolling 
land,  made  rich  with  manure,  lying  to  the  south;  ploughed  12  inches  deep,  the 
15ih  of  April ;  harrowed  fine,  drilled  in  rows  IG  inches  apait,  between  drilhs; 
Boon  as  up,  hoed  them  often  to  keep  free  from  weeds;  variety,  long  orange;  time 
of  digging,  Ist  of  November."     The  average  yield  per  acre  of  ouiona  was  928 
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basliels,  at  an  average  cost  of  832  per  acre,  as  follows :  "On  neb  pi-mric  laud, 
lying  to  the  southeast ;  ploughed  as  soon  as  the  frost  was  out ;  harrowed  well  and 
rolled  down  smooth ;  I  lien  drilled  in  fuur  pounds  of  red  Wethei-sficld  seed  per 
aa*e:  as  soon  as  up  hood  well  with  hand  hoe;  gathered  from  1st  of  S('ptembc-T  to 
last  of  Octoljt-r." 

Swine. — TIjo  committee  on  swine  express  regret  that  only  nine  counties  replied 
to  their  circular  letter.  Their  reports  state  that  thp  Chester  White  and  Suffolk 
breeds,  and  their  crosses,  are  the  kinds  generally  raised  in  those  conuties,  and  at 
an  average  profit  exceeding  that  from  sheep. 

. Sheep. — The  committee  on  sheep  had  replies  from  25  counties,  from  whicb  it 
appeal's  that  the  Spanish  Merino  and  its  grades  arc  the  most  profi table  sheep, 
and  best  adapted  to  that  State.  A  few  report  in  favor  of  the  long-wooled 
families,  Cotswold,  Leicester,  &c.  The  average  cost  of  keeping  is  81  06  ps 
head,  and  the  average  yield  of  wool  four  pounds. 

Cattle, — Reports  from  but  few  counties  were  received  by  the  committee,  fron 
which  we  jind  that  both  the  pure  Durhams  and  Devous,  with  their  crosses,  ait 
distributed  to  a  considerable  extent ;  the  former  are  at  least  three  to  one  of 
the  latter,  and  aiv  piincipally  raised  for  their  beef-making  qualities,  the  Devoofl 
for  milk  and  work  ;  the  drovers  give  a  small  percentage  more  for  graded  stock, 
at  sam^  age  and  condition,  than  for  the  native  or  common.  The  average  profits 
in  raising  cattle  arc  from  20  to  35  per'cent.  on  the  capital  invested  j  the  average 
cost  of  wintering  cattle  per  he.od  is  about  Sil  :  in  the  western  part  of  the  State 
they  are  kept  at  a  cost  not  above  85  for  the  whole  year  j  proper  shelter  in  the 
winter  is  the  exception  rather  than  the  rule ;  there  ai*o  no  diseases ;  the  market 
is  at  home  or  Chicago.  A  con*espondent  in  the  westem  part  of  the  State  gives 
the  following  statement :  ^ 

A  calf  at  weaDin(2f  tiino  is  worth  $8 :  wintering  four  years.  $20  ;  8a,'i,  $*2 ;  the  animal  worlk 
at  present  prices  $50.    A  heifer  or  cow.  three  yeai«  old,  costs  $21  00 ;  sells  for  $30. 

Horses  and  mules. — The  reports  give  preference  to  the  Morgan  and  the  Bla<4 
Hawk  stock  for  all  work  ;  if  properly  taken  care  of  they  sell  readily  at  home 
for  remunemtive  prices.  For  farm  work  and  geneml  profit  the  mule  is  preferred 
to  the  horse.  Considerable  attention  is  being  given  to  improvement  in  breedio^ 
both  horses  and  mules ;  there  are  very  few  English  thoroughbred  horses  in  the 
State. 

Tame  grasses. T^-Yrom  the  repoits  received,  and  from  their  own  observations 
and  experience  for  the  past  ten  years,  the  committee  present  the  following  facts: 
That  timothy,  clover,  blue-grass,  and  red-top  can  be  successfully  and  profitably 
raised  in  Iowa ;  that  good  meadows  are  most  successfully  produced  by  coltiva-* 
tion,  and  their  seeding  to  grass;  that  they  can  be  produced  in  wet  lands 
without  breaking,  by  hanowing  early  in  the  spring,  seeding  and  rolling ;  that 
good  pastui-es  can  be  made  on  upland  in  the  same  manner,  where  the  prairie 
grass  has  been  pastured  and  killed  out;  that  manuring  pays  as  well  or  better  on 
grass  than  upon  any  other  crop  ;  that  upland  prairie  hay  is  better  for  horses  that 
are  fed  on  com  than  tame  hay,  and  is  also  good  for  other  stock  ;  that  Hungarian 
hay  is  excellent  for  feed  for  stock,  when  properly  fed,  but  not  good  for  stock  to 
run  to  at  pleasure,  as  they  will  eat  too  much  of  it ;  that  Iowa  can  compete  suc- 
cessfully with  any  other  State  in  raising  grain  and  stock. 

Fruit. — It  is  reported  to  the  committee,  from  every  part  of  the  State,  that  all 
kinds  of  fraits  grown  in  the  northern  and  the  middle  States  succeed  very  well, 
and  are  quite  remunerative  if  properly  cultivated,  excepting  only  poaches  and 
pears.  The  following  species  and  varieties  are  recommended  as  having  been 
successfully  tested:  For  summer  apples.  Early  Harvest,  Red  June,  Red 
Astrachan,  Sweet  June,  Early  Pennock,  Benoni,  and  Summer  Pearmain; 
for  fall,  Ivambo,  Fall  Wine,  Maiden's  Blush,  Fall  Pippin,  and  Famcnse ;  for 
winter,  Whitv  W.  Pearmain,  Rawle's  Jannet,  Wine  Sap,  Yellow  BeMower, 
Tallman's  Swe^t,  Willow  Twig,  and  Jonathan.     For  cherries,  Eaily  Richmond 
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and  May  Duke.  For  currants,  Red  Dutch.  For  strawberries,  Wilson's  Albany. 
For  goosebenies,  Houghton's  Seedling.  For  grapes.  Concord,  Delaware,  Diana, 
Isabella,  Hartford,  Prolific,  Catawba  and  Clinton;  some  one  of  which  succeeds 
well  in  every  part  of  the  State.  Nursery  trees  of  all  kinds  grown  in  the  State 
succeed  better  than  those  from  the  eastern  States.  Many  failures  aie  made 
in  raising  fruit  trees  for  want  of  sufficient  protection  from  the  winds.  A  cor- 
TCiJjKjndent  in  one  of  the  northern  tier  of  counties  says  that,  during  a  residence 
of  13  years,  he  has  never  known  a  spring  frost  to  kill  the  applp  blossoms. 

G-roves  and  evergreens, — The  most  interesting  and  valuable  pait  of  the  report 
18  that  on  the  growing  of  timber.  From  some  30  counties,  located  in  every 
section  of  the  State,  the  most  gratifying  success  is  reported  in  forming  gioves 
from  about  a  dozen  species  of  the  most  valuable  trees  for  timber  and  firewood, 
among  which  are  the  Soft  Maple,  the  Cottonwood,  the  Black  and  the  White  Wal-t 
nut,  and  the  Lombardy  Poplar.  The  Locust  is  being  discarded  in  consequenco 
of  the  borer,  which  destroys  the  tr«e  when  abo\it  fiveyeai's  old.  The  Soft  Maplo 
is  a  rapid  grower,  and  bears  crowding  in  groves  ;  makes  good  firewood,  and  kits 
well  ill  fences,  if  cut  in  midsummer.  There  are  groves  of  Cottonwood  seven 
years  old  in  which  the  trees  measure  32  inches  in  circumference,  and  30  feet  in 
height;  and  of  10  yeai's'  gi'owth  measuring  15  inches  in  diameter.  An  expe- 
rienced grower  of  trees  gives  the  following  as  valuable,  in  the  order  mentioned, 
for  artificial  groves  in  centi-al  and  northeni  Iowa :  Cottonwood,  Lombardy  Pop- 
lar, Silver  Alaple,  Sugar  Maple,  Chestnut,  Ash,  Oak,  Hickory,  Elm,  Lime,  Wal- 
nut, Butternut,  and  Larch.  The  belts  and  gi'oves  of  timber  tliroughout  the  fetate 
afford  all  the  required  facilities  to  obtain  seeds,  cuttings,  &c.,  and  great  interest 
b  manifested  in  growing  timber.  .  Evergieens  are  not  much  grown,  but  when 
care  is  taken  they  succeed  very  well  j  those  preferred  are  the  Norw'ay  Spruco, 
Balsam  Fir,  and  White  Cedar.  Persons  intending  to  grow  timber  on  the  prairies 
in  the  northwestern  States  will  find  in  this  report  modes  of  planting  trees  suited 
to  almost  every  condition  of  soil,  climate,  &c. 

Heports  of  county  societies, — One  hundred  and  fifty-two  pages  of  the  secretary's 
report  are  occupied  with  the  reports  of  county  societies.  Most  of  them  contain 
facts  already  stated,  and,  in  addition,  the  general  agiicultural  condition  of  their 
Several  districts,  which  is  very  gratifying,  not  only  to  the  producer  but  to  all  who 
take  an  interest  in  the  afiairs  of  the  State. 

Essays. — The  remaining  portion  of  the  volume,  78  pages,  is  devoted  to  original 
essays,  the  opening  one  being  on  the  "  agricultural  a<lvantages  of  Iowa,"  followed  by 
[m  article  on  "  the  Honey  Locust  as  a  hedge  plant,"  and  aiiothor  on  the  Osage 
Orange.  The  subject  of  "  apple  culture"  in  Iowa  is  well  handled  by  a  good 
contributor,  whose  admonitions  and  instructions  should  be  heeded  by  apple- 
growers  there  and  elsewhere.  "  Barley  and  its  uses"  foitns  the  subject  of  an 
elaborate  essay,  similar  to  one  M'hich  appeared  in  the  report  of  this  Department 
for  1865,  by  the  same  author.  An  essay  on  "  the  cultivation  of  evergreen  trees'* 
will  be  found  useful  and  instruetive. 

MISSOUKI. 

It  is  gratifying  to  notice  the  high  standard  that  Missouri  is  striving  to  reach 
in  every  department  of  industry  tending  to  develop  her  great  agricultural,  manu- 
facturing, and  mineral  resources,  as  evidenced  in  the  report  published  by  the 
State  Agricultural  Society,  edited  by  the  secretary. 

It  is  a  volume  of  560  pages,  most  of  it  in  quite  small  type.  The  board  of 
agriculture  consists  of  16  members,  the  governor  and  superintendent  of  public 
schools  being  ex-ofiicio  of  the  number.  Of  the  representative  members,  one-third 
retire  evcny  year.  The  report  of  the  corresponding  secretaiy  gives  a  general 
view  of  the  condition  of  agriculture  througlmut  the  State,  and  erobmces  many 
subjects  from  various  sources. 


362  AGRICULTURAL  REPOET. 

•  The  secretary  recomiuciids  the  designation  "by  the  State  of  numeTons  points 
for  the  obsen^ation  of  meteorological  changes,  regarding  sach  information  of 
great  importance  to  the  agricultniist.  A  general  drought  throughout  the  Stale 
diminislrcd  the  yield  of  grass,  com,  an«l  potatoes.  The  southem  and  weston 
portion  of  the  State  being  most  favored  wiih  rains,  the  crops  were  all  good.  An 
early  frost  on  the  20th  of  September  injnre<l  the  corn  throughout  the  State. 

South  of  latitude  38  J°  the  peach  crop  was  fair;  north  of  that  it  was  almost  an 
entire  failure.     The  apple  crop  was  generally  lair,  and  sold  at  good  prices. 

The  grape  crop,  now  of  considerable  importance,  was  unnsually  good.  ^'  On 
the  ^^  hole,  there  has  been  very  little  cause  i'or  complaint  in  regard  to  the  crops 
throughout  the  State.''  The  grasshoppers  made  their  appearance  in  the  wcstara 
pait  of  the  State  in  the  fall,  destroying  everything  in  their  progress  before  arrested 
by  frost.  Following  some  further  remarks  upon  fonncr  devastations  by  the  graa- 
hopper,  is  an  article  on  "  grasshoppers  and  locusts,"  by  B.  D.  Walsh,  of  lUindi 
who  says  that  a  liberal  bounty  should  be  offered  for  the  ogg^.  He  quota 
authority  for  stating  that  they  l)reed  in  the  Rocky  mountains,  and  come  dowi 
in  great  swarms,  through  the  canons  leading  to  the  more  level  country,  wliere 
changes  in  the  condition  of  life  render  it  impossible  for  them  to  reproduce  their 
species  for  more  than  a  year  or  two,  but  that  fresh  incursions  from  the  moantains 
make  necessary  the  adoption  of  some  system  for  the  destruction  of  the  eggs. 
He  thinks  they  will  never  cause  the  same  damage  to  crops  east  of  the  Missis- 
sippi OS  they  have  done  west  of  that  river. 

The  secretary  proceeds  with  his  remarks  on  the  agricultural  prosperity  of  the 
State,  which  he  says  was  never  so  promising  as  at  present,  new  life  and  energy 
having  been  infused  into  every  inclustrial  interest,  a  large  influx  of  immigrants 
having  given  a  decided  impetus  to  all  branches  of  labor.  Fruit-growing  b 
rapidly  on  the  increase,  and  the  fruit  products  are  large  and  remuneranve; 
grape-culture  especially,  including  the  manufacture  of  wine.  The  sorgbnm 
crop  is  esteemed  of  great  value,  to  the  cultivation  of  which,  and  the  mannfactare 
of  sirup,  the  secretaiy  devotes  a  large  spnee.  Flax  and  hemp  were  once  leading 
crops  in.  the  State,  and  with  the  introdnctiun  of  labor-saving  machinery  it  is 
hoped  they  may  a^ain  receive  the  attention  they  deserve. 

The  culture  of  tlie  hop  also  receives  especial  notice,  the  report  giving  the  large 
profits  realized  from  this  production,  and  an  excellent  article  on  the  mode  of  cd 
ture,  preparation  for  market,  &c.,  illustrated  with  cuts. 

The  "General  Condition  of  Agriculture"  in  the  State- follows  the  report  of  the 
secretary,  as  taken  from  the  report  of  the  statistician,  which  is  presented  in  tabular 
form,  giving  facts  of  great  value  from  conespondents  in  27  counties.  Aitaclied 
to  this  is  another  table  giving  the  "  character  of  the  season  during  the  working 
ninths  of  the  fann,"  observed  in  33  counties.  These  tables  and  the  informa- 
tion they  give  are  cOmniended  to  the  attention  of  State  agricultural  societies. 

"  The  Physical  Geogra[)hy  of  Missouri"  is  an  article  from  the  report  of  the 
geological  survey  of  the  State,  and  contains  a  brief  descrij>tion  of  the  face  of 
the  country,  including  the  navigable  waters,  the  salt,  sulj)hur,  chalybeate,  antl 
petroleum  springs;  the  water  power  and  the  prairies;  also  of  the  largo  bodies  of 
coal,  iron,  lead,  copper,  zinc,  cobalt,  and  nickel.  The  writer  says  that  building 
material  of  the  best  quality  is  easy  of  access  in  nearly  every  portion  of  the  State, 
including  marble,  granite,  limestone,  brick  clay,  cements,  and  road  material; 
limestone,  and  comse  gravel  are  in  abundance.  It  also  descril>e8  the  soilti  and 
timbers  of  the  State,  all  sufiiciontlv  favorable  to  induce  iramiirration. 

"  The  Distribution  of  Trees  and  Shrubs  in  Missouri  '  is  the  next  article,  followng 
which  is  a  description  of  the  "Mineral  Spring  of  Missouri,"  by  G.  S.  Broadbead. 
"Manufacturing  in  Missouri"  is  an  article  treating  at  Cf»nsiderablo  length  on  the 
"facilities  and  necessity  for  manufacturing  establishments  and  their  relation  to 
the  agricultm-e  and  commerce  of  the  State,"  and  "on  what  nature  has  done  for 
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her,  and  what  capital  and  skilled  labor  may  do."  It  contains  many  important 
and  suggestive  facts  and  figures  to  prove  tliat  Missonri  can  present  the  best  of 
inducements  to  capitalists  to  invest  in  manufacturing,  and  dilates  on  "tlic  advan- 
tages and  adaptability  of  St.  Louis  as  a  manufacturing  city." 

An  article  on  tobacco,  by  R.  ^L  Hubbard,  describes  minutely  all  tlie  operations 
necessary  in  the  management  of  the  crop  from  the  seed  to  its  preparation  for 
niai'ket.  ]\fr.  Hubbard  says,  "  any  kind  of  seed  will  adapt  itself  to  the  soil  and 
climate  where  grown,  and  will  acclimate  itself,  and  will  sometimes  change  some 
of  its  properties  in  two  or  three  years,  if  brought  from  any  foreign  country. 
This  is  the  reason  why  the  qualities  of  tobacco  in  Cuba  cannot  be  reproduced  in 
this  country,  though  fresh  seeds  from  Cuba  be  sown  every  year."  Prairio  lands 
will  raise  nothing  but  a  coarse  and"  strong  article  of  infenor  value.  The  good 
farmer  will  not  raise  more  than  one  or  two  crops  on  the  same  field  after  clearing. 
Stables  will  not  do  to  dry  tobacco  in.     Never  replant  either  com  or  tobacco. 

"  She#p  Husbandry "  is  the  subject  of  the  next  article,  followed  by  one  on 
"Long-wools  an^l  Mutton  Sheep."  The  writer  of  the  last  article  expresses  the 
opinion  that  combing  wools  will,  for  the  next  ten  years,  yield  the  largest  profit, 
and  therefore  ho  advises  those  who  keep  but  a  few  to  select  the  Cotswold. 
A  statement  is  given  by  a  farmer  in  Lawrence  county,  who  commenced  with  86 
sheep,  of  less  than  quarter-blood  Merino,  who  cleared  $982  in  three  \*ears,  which 
gave  a  net  profit  of  S245  87  per  year,  and  a  ilock  of  126  sheep  and  lambs,  worth 
$345.  The  number  of  lambs  lost  average  about  five  per  year.  He  considers 
Bhet»p  the  most  profitable  stock.  His  fl<»ck  yielded  him  more  clear  profit  than 
12  roares,  worth  lirom  $200  to  81,500  each.  He  tums  sheep  on  the  praine  the 
1st  of  May,  and  herds  till  the  1st  of  August,  when  they  are  turned  inio  a  meadow. 
In  severe  winter  weather  thev  are  fed  with  stock  com. 

An  ai'ticle  on  "  The  Board  of  Agnculture  "  miggcsts  the  advantage  of  a  thorough 
8T8tera  for  the  collection  of  acrricnitnral  stat italics  in  the  State,  a  more  liberal 
appropiiation  by  the  legislature  for  thiy  and  otlig*  purposes,  including  the  employ- 
ment of  a  chemist  for  analyzing  soils,  minerals,  grains,  &c. ;  and  a  botanist,  a 
metallurgist,  &c.,  all  to  be  appointed  and  directed  by  the  board. 

An  essay  on  what  constitutes  "  practical  and  scientific  agriculture  "  follow^s, 
and  then  comes  "What  is  Grass?"  an  address  delivered  by  Solon  Ilobinson,  of 
New  York,  ar  one  of  the  county  societies  in  that  State,  which  contains  many 
excellent  suggestions,  and  fully  proves  that  *^all  flesh  is  giass." 

**  Agricultural  Colleges;  their  time  position  among  our  educational  institutions, 
and  their  relation  to  unr  national  welfare,"  is  the  title  of  a  well-digested  article 
by  Wra.  Muir.  He  takes  the  position  that  practice  must  go  with  the  text,  as 
taught  in  the  college,  and  that  an  institution  which  takes  this  as  its  basis  will  be 
a  national  l>lessnig. 

"  History  and  Characteristics  of  the  Galloway  Cattle  "  is  the  next  article.  This 
breed  is  beginning  to  attract  some  attention  in  this  country,  and  specimens 
have  been  imported  recently  from  Scotland.  It  is  a  breed  of  great  antiquity. 
Their  admitted  disposition  to  fatten  readily  and  hardy  constitution  will  make 
their  introductiim  into  the  northern  States  ver}!  easy. 

"  Orchards,"  by  Norman  J.  Coleman,  contains  the  valuable  expenence  of  the 
author's  years  during  his  long  residence  in  Missouri. 

**  The  Proceedings  of  the  State  Boanl  of  Agriculture"  follow  the  foregoing. 
The  board  held  no  State  exhibititm,  and  awarded  no  premiums  of  any  kind 
during  the  year.  Its  receipts  for  the  year  apj»ear  to  have  been  exclusively  from 
the  State  government,  and  amounted  to  $4,500;  the  expenditures,  principally  for 
salaries,  office  furniture,  and  stationery,  were  S3,76S. 

Reports  from  45  county  societies  occupy  105  pages.  These  reports  generally 
give  a  good  descripticm  of  the  soil,  productions,  and  capabilities  for  agricultural 
and   mechaniciil  purposes,  and  are  so  full  and  satisfactory  as  to  impart  con* 
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siderablo  information,  sach  as  is  desired  by  the  nnmerous  immigrants  pooling 
into  the  State. 

Their  general  testimony  is  favorable  to  the  idea  that  Missomi  is  one  of  the 
most  (Icsh'ablo  of  our  western  States,  in  which  to  secure  pleasant  and  profitable 
locations  for  nearly  all  departments  of  industry.  The  information  obtained  is  in 
response  to  questions  propounded  by  the  secretary  of  the  board. 

The  next  17  pages  are  oceuj)ied  by  an  article  on  "An  Industrial  University,' 
discussing  the  subject  of  a  separate  educational  institution,  whore  farmers'  son* 
may  secure  not  only  a§  good  an  education  as  is  afforded  by  our  colleges  generally, 
but  where,  in  addition,  they  will  be  taught  how  to  apply  their  education  practicalh 
on  the  fanii.  The  establishment  of  such  an  institution  in  the  State  as  e&rlv  u 
possible  is  commended. 

"The  Proceedings, of  the  Missouri  Horticultural  Society"  occupy  176  pag«^ 
principally  embracing  discussions  in  regard  to  the  cultivation  of  fruit  in  Missoon, 
and  the  best  vaiieties  adapted  to  its  climate,  soil,  &c.  The  meeting  appears  & 
have  been  the  great  annual  convention,  and  was  well  attended  by  fiiiit-growes 
&om  all  parts  of  the  State,  and  the  information  contained  in  the  proceedings  is 
varied  and  valuable  to  the  fruit-grower  in  that  region.  The  apple  is  treated  (tf 
more  than  any  other  fruit. 

A  "History  of  the  St.  Louis  Agricultimil  and  Mechanical  Association,"  with 
the  award  of  pi-emiums,  occupies  139  pages.  This  association  is  a  joint-stock 
company,  which  holds  annual  exhibitions,  and  appears  to  have  taken  the  place 
and  answered  all  the  purposes  of  a  State  fair  for  the  last  10  years,  the  fint 
exhibition  having  been  in  1856.  The  cprounds  of  the  association  are,  perhaps, 
better  fitted  up  for  its  objects  than  any  others  in  the  United  States,  and  in  genenl 
character  the  exhibitions  rank  among  the  first  in  the  Union.  The  grounds  sit 
located  within  tluree  miles  of  St.  Louis,  and  are  reached  by  a  railroad.  The 
capital  stock  of  the  company  is  about  890,000,  all  of  which  has  been  expanded 
in  the  purchase  and  preparation  of  the  grounds,  containing  50  acres,  and  the 
erection  of  suitable  buildings. 

The  receipts  and  expenditures  of  the  last  exhibition  are  not  given,  and  all  tLa 
statements  found  to  give  any  idea  of  the  same  are,  that  $18,389  w*ere  paid  ato 
the  fair,  to  liqmdate  its  only  remaining  debt,  and  that  $11,000  remain  in  the 
treasury. 

An  essay  follows  "  On  the  Raising  and  Management  of  Poultry,''  in  which  the 
author  says,  "  the  only  varieties  of  the  domestic  fowl  worthy  of  notice  for  genenl 
use  are  the  Spanish,  Dorking,  Poland,  Bramah  Pootras,  Game  Fowl,  Shanghai, 
Bantam,  and  Dung-hill.  The  three  first-named  being  the  best ;  the  Spanish  the 
handsomest  and  most  profitable.  Of  ducks,  he  says  there  are  but  three  kinds 
worth  keeping,  the  Aylesbury,  Rouen,  and  the  Poland,  the  Aylesbury  being 
decidedly  the  best. 

An  article  on  the  "Rearing  and  Management  of  Horses  and  Mules"  god- 
eludes  the  volume. 


AGRICULTURAL   AND   HORTICULTURAL  SOCIE- 
TIES AND  CLUBS. 


We  present  herewith  as  complete  a  list  of  the  State,  district,  and  countv  agI^ 
cultural  and  horticultural  societies  and  clubs  now  in  operation  in  the  United 
States  as  the  Department  is  able  to  furnish  from  the  data  at  hand.  Interrogstoiy 
cii-culars  were  addressed  to  1,367  organizations  recorded  upon  the  books  of  the 
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Department  and  1,052  responses  have  been  received.  Seventy-five  societies 
and  clubs  aie  reported  as  suspended  or  discontinued,  principally  during  the  war, 
and  977  ad  still  in  active  operation,  the  names  of  the  officers  of  which,  together 
with  the  address  of  their  secretaries,  will  be  found  below.  The  names  of  a  few 
sociaties  supposed  to  bo  in  existence,  but  the  lists  of  officers  of  which  have  not 
been  returned  by  the  secretaries,  are  included,  and  it  is  probable  that  there  are 
about  100  other  organizations  in  operation  from  which  no  reports  have  been 
received,  with  w^hich  the  Department  will  be  pleased  to  open  correspondence. 
The  number  of  libraries  reported  is  208,  with  about  34,800  volumes,  or  an 
average  of  167.  A  large  proportion  report  no  libraries,  while  a  few  have  small 
libraries,  consisting  chiefiy  of  the  annual  reports  of  this  Department  and  State 
boards,  and  societies.  Of  the  boards  and  societies  reporting,  37  are  State  organi- 
zations, as  follows : 

STATE  AGRICULTURAL  SOCIETIES. 

CALIFOBNIA. 

California  State  Agricultural  Society :  Secretary,  J.  N.  Hoag;  Sacramento. 

CONNECTICnJT. 

Connecticut  State  Agricultural  Society :  President,  Hon.  E.  H.  Hyde,  of  Stafford ; 
secretaiy,  T.  S.  Gold,  of  West  Cornwall ;  treasurer,  F.  A.  Brown,  of  Hartford. 
Organized  in  1852.     The  society  has  no  library. 

Connecticut  Board  of  Agriculture  :  President,  Governor  J.  E.  English,  New 
Haven ;  vice-president,  Lieutenant  Governor  E.  H.  Hyde,  Stafford ;  secretary, 
T.  S.  Gold,  West  Cornwall.  Organized  in  1866.  This  board  is  designed  to  take 
the  place  of  the  State  Society,  but  the  organization  of  the  latter  is  still  maintained. 

COLORADO. 

• 

Colorado  Agricultural  So<iiety:  President,  Richard  Sopris;  vice-president, 
D.  H.  Nichols ;  secretary,  W.  D.  Anthony  j  treasurer,  George  W.  McClure  j 
executive  committee,  C.  H.  McLaughlin,  L.  K.  Perrin,  J.  H.  Estabrook. 

ILLINOIS. 

Illinois  State  Agricultural  Society:  President,  A.  B.  McConnell,  of  Sprixig- 
field;  secretary,  John  P.  Reynolds,  of  Springfield;  treasurer,  John  W.  &mm, 
of  Springfield.  Organized  Januaiy,  1862.  Number  of  volumes  in  library,  about 
300. 

TKDlAUfA, 

Indiana  State  Agricultural  Society,  organized  about  the  year  1857. 

State  Board  of  i^culture:  President,  A.  D.  Hamrick,  Putnam  county;  vice-  • 
president,  Dr.  John  C.  Helm,  Delaware  county ;  secretary,  A.  J.  Holmes,  Fulton 
county;  treasurer,  Carlos  Dickson,  Marion  county. 

IOWA. 

low^a  State  Agricultural  Society:  President,  Peter  Melendy,  Cedar  Falls; 
secretary,  J.  M.  Shaffer,  Fairfield ;  treasurer,  George  Sprague,  Island  Grove. 
Organized  July,  1855.  All  are  considered  members  who  attend  the  State  fairs, 
the  niunber  for  1857  being  reported  as  25,000.  Number  of  volumes  in  the  library, 
about  400. 

KANSAS. 

Kansas  State  Agricultural  Society :  President,  Robert  G.  Elliott,  Lawrence ; 
secretary,  H.  J.  Striokler,  Topeka;  treasurer,  C.  B.  Lines,  Topeka.    Organized 
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Jannaiy,  1862.     Number  of  members,  300  to  400.    Number  of  volumM  is 
library,  60. 

KEKTUCKT. 

Kentucky  State  Agrioultural  Society :  Secretary,  James  J.  Miller.  Frankfou. 

Kentucky  Agricultural  and  Mechanical  Association  ••  President,  Hon.  W.  B. 
Kinkead,  Lexington ;  secretary  and  treasurer,  Ernest  Breunan.  Organized  is 
1850.     Number  of  members,  abput  500.     No  library. 

LOUISIANA. 

Louisiana  State  Fair  Association ;  President,  Dr.  R.  N.  Day,  Baton  Rouge; 
secretary,  A.  D.  Lytle,  Baton  Rouge  j  treasurer,  S.  I^I.  Ilart,  Baton  Rouge. 
Organized  in  1841  and  reorganized  March,  1867.  Number  of  members,  abed 
70.     Library  and  museum  destroyed  during  the  wai*. 

MAINE. 

Maine  State  Agricultural  Society ;  Secretary,  S.  L.  Boardman,  Augusta. 

MARYLAND. 

Maryland  Agricultural  and  Mechanical  Association :  President,  Wm.  Devriea, 
Baltimore ;  secretary  and  treasarer,  B.  H.  Wailng,  Baltimore.  Organized  Novem- 
ber 14,  1866.  There  are  33  life  members;  do  annual  members  taken  as  j^ 
No  library.     The  State  has  appropriated  $25,000  for  the  purchase  of  groands. 

MASSACHtJSBTTS. 

Massachusetts  Society  for  Promoting  Agriculture  :  President,  Geo.  W.  Lyman, 
Boston ;  secretary,  P.  C.  Brookt?,  jr.,  Boston  ;  treasurer,  Theodore  Lyman,  Boston. 
Organized  in  1792. 

Massachusetts  State  Board  of  Agriculture:  President,  Governor  Alexander 
H.  Bullock,  Boston ;  secretary,  Charles  L.  Flint,  Boston  ;  has  no  treasurer,  the 
State  treasurer  paying  the  bills.  Organized  April,  1852.  Number  of  mem- 
bers, 37 — 30  chosen  by  the,  county  societies,  3  appointed  by  the  governor 
and  council,  and  4  ex  officio.  Number  of  volumes  in  library,  1,000.  This 
board  is  organized  as  a  department  of  the  government  for  the  purpose  of  collecting 
information  and  supervising  the  agricultural  system  adopted  by  the  State.  AD 
societies  drawing  the  State  bounty  ai*e  required  by  law  to  report  to  the  board, 
and  to  conform  to  its  established  rules  and  regulations. 

MICHIGAN. 

Michigan  State  Agricultural  Society:  President,  W,  G.  Beckwith,  Cassopolis; 
secretary,  R,  F.  Johnstone,  Detroit;  treasurer,  E.  O.  Humphrey,  Kalamazoo. 
Organized  March  10, 1849.  Annual  membership,  about  2,500 ;  volumes  in  libran*, 
about  250,  (of  reports  principally.) 

The  State  Board  of  Agriculture  was  organized  by  act  of  the  legislature  in 
18G1,  and  is  composed  of  10  members,  the  governor  of  the  State  ]>eiiig  president 
ex  officio,  and  the  president  and  secretary  of  the  State  Am-icultural  College  are 
ex  oj/icio  members.  It  has  no  official  connection  with  the  State  Agricultural 
Society,  but  the  county  agricultural  societies  are  recpiired  to  report  to  it,  and 
their  transactions  are  published  in  tho annual  volume  issued  by  the  board.  This 
volume  also  contains  the  report  of  the  officers  of  the  State  Agricultural  College, 
and  is  edited  by  the  secretaiy,  Sanford  Howard. 
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MISSOUTM. 

Missouri  State  Board  of  Agricalturo :  President,  Henry  T.  Mudd,  Kirkwood ; 
vice-president,  George  Husmann,  Hermann ;  treasurer,  William  T.  Essex,  Kirk- 
wood; recording  secretary,  Jobn  H.  Tice,  St.  Loais;  corresponding  secretary, 
L.  D.  Morse,  St.  Louis. 

NEBRASKA. 

State  Agricultural  Society  of  Nebraska:  President,  J.  Patrick,  Omaha;  sec 

i:etary,  C.  H.  Walker,   Ashland ;  treasurer, .  Walker,  Omaha.     Date  of 

organization  not  reported.     Number  of  members  18;  board  of  directors.     No 
library  mentioned. 

NEW  HAMFaHIRB. 

New  Hampshire  State  Agricultural  Society :  Secretary,  James  0.  Adams, 
Manchester. 

NEW  JEKSET. 

New  Jersey  State  Agi-icultural  Society :  President,  N.  W.  Halstead,  Newark; 
corresponding  secretaiy,  R.  S.  Swords;  recording  secretary,  Wm.  M.  Force, 
Newark;  treasurer,  B.  Haines,  Elizabeth.  Organized  in  1865.  Number  of 
members,  185.     No  library. 

XEW  YORK. 

New  York  State  Agricultural  Society :  President,  M.  R.  Patrick,  Geneva; 
corresponding  secretary,  B.  P.  Johnson,  Albany;  treasurer,  Luther  H.  Tucker, 
Albany.  Organized  in  1832;  first  volume  of  its  transactions  issued  in  1841. 
Number  of  life  members,  600.     Number  of  volumes  in  the  library,  about  3,600. 

OHIO. 

Ohio  State  Board  of  Agriculture :  President,  James  Fullington,  Invin  Station, 
Union  county ;  secretary,  John  H.  Klippart,  Columbus ;  treasurer,  James 
Buckingham,  Zancsvillo.  Organized  February  26,  1846.  Number  of  members 
10,  five  members  being  elected  annually  to  servo  two  years  by  representatives 
from  the  county  agricultural  societies.     Number  of  volumes  in  the  library'',  1,425. 

OREGOX. 

Oregon  State  Agricultural  Society :  Secretaiy,  A.  0.  Schwatka,  Salem. 

PENNSYLVANIA. 

Pennsylvania  Agricultural  Society :  President,  A.  Boyd  Hamilton,  Harris- 
burg;  corr^ponding  secretaiy,  Lyman  D.  Gilbert,  Hannsbupg;  chemist  and 
geologist,  Samuel  S.  HaWoman,  Columbia.     Organized  in  1850. 

RHODE   ISLAND. 

Rhode  Island  State  Agricultural  Society :  Secretary,  W.  R.  Staples,  Provi- 
dence. 

TENNESSEE. 

The  agricultural  bureau  of  Tennessee  was  suspended  during  the  war,  and  the 
oSxee  became  vacant  by  lapse  of  time,  consequently  no  agricultural  fairs  have 
been  held  in  the  State  since  1 860,  but  there  is  a  bill  pending  in  the  legislature 
to  revive  the  bureau  with  all  its  branches  of  division  and  county  fairs. 
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VERMONT. 

Vermont  State  Agricultural  Society :  Secretary,  Henry  Clark,  P^ltaey. 

WISCONSIN. 

Wisconsin  State  Agiicultural  Society:  President,  Keyes  A.  Darling,  Fond  da 
Lac;  secretary.  Dr.  J.  W.  Iloyt,  Madison;  treasurer,  David  Atwood,  Madison. 
Organized  March  12, 1851.  Number  of  life  members,  500.  Number  of  volunw 
in  librar}',  about  2,000. 

Wisconsin  Agricultm-al  and  Mechanical  Association :  President,  E.  H.  Brood- 
'head,  Milwaukee ;  secretary,  H.  C.  Bradley,  Milwaukee;  treasurer,  H.  Briglrt- 
man,  Milwaukee ;  chartered  by  the  State  in  1860.  Located  at  Milwaukee. 
Number  of  members,  100.    No  library. 

STATE  HORTICULTURAL  SOCIETIES. 

DELAWAEE. 

Delaware  Horticultural  Society:  President,  Wm.  Canley,  of  Wilmington; 
secretary,  Edward  Tatnall,  jr.,  Wilmington ;  treasurer,  Charles  W.  Howland, 
Wilmington.  Incorporated  January  29,  1847;  located  at  Wilmington.  Nam- 
ber  of  members,  about  150.     Library  very  small. 

ILLINOIS. 

Illinois  State  Horticultural  Society :  President,  Judge  A.  M.  Brown,  of  YiSm 
Ridge;  secretary,  W.  C.  Flagg,  of  Alton;  treasurer,  Jonathan  Huggins,  of 
Woodbum.  Organized  December,  1 856.  Number  of  members,  125.  About  100 
volumes  in  library. 

INDIANA. 

Indiana  Horticultural  Society :  President,  L.  D.  G.  Nelson,  of  Fort  Wayne; 
corresponding  secretary,  Jos.  Gilbert,  of  Terre  Haute ;  recording  secretary,  S«t]i 
W.  Pearson,  rlainfield ;  treasurer,  J.  S.  Dunlap,  Indianapolis.  Organized  about 
1860.    Number  of  members,  about  150  annually.    No  library. 

IOWA. 

Iowa  State  Horticultural  Society:  President,  J.  B.  Grinnell,  Grinnell;  b»- 
retary,  W.  W.  Beebe,  Dubuque;  treasurer,  David  Leonard,  Burlington.  Oigan- 
ized  June  26,  1866.  Number  of  members,  99.  Annual  meetings  arc  held  at 
the  State  capital  in  January.    No  library. 

KENTUCKT. 

Kentucky  Horticultural  Society:  President,  Thomas  S.  Kennedy,  Louisville; 
secretary,  Onnsby  Hite,  Louisville;  treasurer,  Benj.  D.  Kennedy,  Louisville. 
Organized  in  1840.  Number  of  members,  about  100.  Number  of  volumes  in 
librar}''  about  200.  The  meetings  of  the  society  during  the  fruit  season  are  held 
every  Saturday,  for  the  purpose  of  exhibiting  fruits,  flowers,  &c.  The  member- 
ship fee  is  $1  annually. 

MASSACHUSETTS. 

Massachusetts  Horticultural  Society:  President,  James  F.  C.  Hyde, Newton; 
vice-presidents,  Wm.  C.  Strong,  Brighton ;  Charles  O.  Whitmore,  Boston ;  H. 
H.  Hunnewell,  Wellesley ;  Wm.  R.  Austin,  Dorchester ;  treasurer  and  corres-  • 
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ponding  eecietAry,  Edwin  W.  BobwgII,  Boston ;  recording  Eccrctmy,  Edward  S. 
Bud,  jr.,  Boston ;  profesBor  of  botany  iwd  vagetable  phyeiology,  John  L.  Bos- 
■eU,  Salem.  Organized  in  18S9 ;  has  a  valuable  librar.v,  and  is,  unqnostionably, 
the  wettlthieet  endowments  of  any  similar  institntion  in  tho  country,  and  has 
ended  one  of  the  most  tasteful  buildings  in  Boaton,  (Horticultural  Uall)  at  on 
expense  of  upwards  of  8200,000. 

UIKHKBOTA. 

Minnesota  State  Horticultural  Society :  President,  A.  McKinstty,  Faribault; 
Becretaiy,  William  WlieclerjFaribault;  oorresponding secretary, J.  W.  Easkins, 
faiibaidt;  treasurer,  John  B.  Kepnor,  Little  Valley.    Organized  in  18C6. 

mssouBi. 
Miasonii  State  Horticultural  Society :  President,  Rev.  Charles  Penboih',  St. 
Xonis ;  secrotaiy,  Wm.  Mnir,  Fox  Creek;  treoiiurcr,  John  H.  Tico,  St.  Loois. 
Oi^anized  Jannaiy,  18^.     Nnmber  of  mcmbera,  134.     The  library  contiunsbnt 
a  few  volnmes. 

PBirNSrLVANIA. 

Fcnnsylvania  State  Horticultural  Society  :  President,  D.  B.  King,  Philadel- 

BBODS  ISLASD. 

Bhode  Island  Horticaltoral  Society :  President,  Es-Govcmor  James  Y.  •mith, 
Providence;  Becretan-,  Henry  B.  Barker,  Prtwidencc;  treafiursr,  H.  W.  God- 
ding, Providence.  Organized  September  6,  1845.  Number  of  members,  576. 
No  libraiy. 

TENKESaSE. 

Tennessee  Horticultural  Society  :  President,  PI lillip  S.  Fall;  viee-preddent, 
William  Stockell;  corresponding  sccTctarj',  I'Ved.  H.  French;  recording  sec- 
retary, James  T.  Boll;  treasurer,  James  W.  Htirailton;  professor  of  botany, 
Gteorge  S.  Blackie,  II.  D. ;  professor  of  natural  sciences,  Joseph  Jones,  M.  D. 
Instituted  September  7, 1867;  incorporated  Febmary  8, 1868.  Kumberof  mem- 
bers, 147;  number  of  volumes  in  library,  50.  Tliissociety  is  organizing  auxiliary 
societies  in  each  county  of  the  State. 

TIBOINIA. 

Virffinia  Horticultural  and  Pomological  Society:  President,  Wm.  Gilham; 
lecordmg  secretary,  J.  C.  Shields;  con'esponding  secreton',  Franklin  Davis; 
tieasnrer,  I.  S,  Tower;  general  agent,  B.  A.  Williams,  all  of  Bichmond,  Virginia. 

■WISCOKBia. 

Wisconsin  State  Horticultaral  Societv :  President,  Dr.  Joseph  Hobbins,  Madi> 
son;  recording  secretary,  O.  8.  Willey,  ^ladison;  corresponding  secretary,  l!>nDk 
8.  Lawrence,  Janesvillo;  treasurer,  George  A.  Mason,  Madison.  Organized  in 
Nnmber  of  members,  about  40.    No  library. 

"WOOL-GIi  OWE  Its'  ASSOCIATIONS. 

rfand  Wool-Growers' Association:  I^Mi^pt, 

"' ^^-y,  H.  D.  L.  Sweet,  ttjraew;  a. 

■  Thfl  number  of  life  i 
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between  200  and  300.  Tlio  association  has  held  three  annual  sheep-sheftxiBgv 
or  faire,  which  have  been  well  attended.  The  annual  fairs  have  excited  great 
interest  and  emulation  among  sheep-breedeis  and  wool  growers.  The  sou 
annually  offered  in  preminms  Ijavo  been  from  SI, 500  to  ^2,000. 

^  There  arc  a  considerable  number  of  county  and  town  wool-grower^  assocb- 
tiOns,  v.'liich  hold  annual  fairs,  and  which  are  very  successfully  conducted, 

ILLIXOIS. 

Illinois  State  Wool-Growers^  Association :  President,  A.  M.  Garland,  Chatham; 
secretaiy,  Samuel  P.  Boardman,  Lincoln ;  tieasurer,  Joshua  L.  Mills,  ML  FkU* 
tine.   Organized  September,  1864.     Number  of  members,  about  100.     Nolihraiy. 

SORGO  ASSOCIATION.      - 

OHIO  ^ 

Ohio  Sorgo  Association :  President,  Wm.  Clough,  Cincinnati ;  aeearetaiy  ui 
treasurer,  John  Branch,  Loveland.  Organized  in  1861.  Number  of  manbai^ 
about  100.     No  library. 

^  DISTRICT  ORGANIZATIONS. 

XEW  ENGLAND. 

New  England  Agricultural  Soci^cty :  God.  B.  Lorlog,  Massachusetts,  preadent; 
Daniel  Needham,  Groton,  Massachusetts,  secretary ;  Isaac  N.  Gage>  New  Hamp- 
shire, treasurer.     Organized  in  1864.     Number  of  members,  1,000. 

OHIO. 

Union  Agricultnyal  Society :  D.  Brown,  Xenia,  president ;  James  G^allowsy, 
Xenia,  corresponding  secretary ;  J.  F.  Wickersham,  Jamestown,  recording  aecW' 
tary  and  treasurer. 

INDIANA. 

Union  Agincultnral  Society,  (embracing  Johnson,  Shelby,  Bartholomew,  and 
Brown  counties :)  Israel  Miller,  president ;  J.  M.  Kelsey,  Edinburgh,  Johnson 
county,  secretary ;  J.  .M.  Thompson,  treasurer.  Organized  in  1860.  Numb^of 
members,  230. 

ILLINOIS. 

Northern  Illinois  Horticultural  Society,  (embracing  Bureau,  Jo  Daviess,  and 
McHenry  counties:)  Samuel  Edwards,  president;  D.  W.  Scott,  Galena,  Jo 
Daviess  county,  secretary ;  L.  Woodward,  treasurer.  Organized  in  1867.  'Start' 
ber  of  members,  150. 

IOWA. 

Cedar  Valley  Agricultural  and  Mechanical  Association  :  Petet  Melcndy,  presi- 
dent; Meniy  C.Hunt,  Cedar  Falls,  Black  Hawk  county,  secretary ;  F.  Bock- 
nilcr,  treasurer.     Organized  in  1867.     Number  of  members,  192. 

Central  Iowa  District  Agricultural  Society:  J.  I^i.  Tuttle,  president;  Mark 
Miller,  Des  Moines,  Polk  county,  eecrotaiy ;  G.  C.  Griffeth,  treasurer.  Organized 
In  1860.     Number  of  members,  075. 
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AGRICULTURAL  AND  HORTICULTURAL  PERIODICALS. 


The  following  list  embraces  the  names,  locations;  &c.,  of  the  magazines  and 
newspapers  devoted  to  the  advancement  of  agnculture,  horticulture,  and  kindred 
interests  within  the  United  States : 


MAINE. 


The  Maine  Farmer,  Augusta,  Maine. — Issued  weekly,  and  printed  on  a  large 
folio  sheet,  28  columns ;  $2  per  annum  in  advance,  S2  50  if  not  paid  within 
three  months ;  N.  T.  True  and  S.  L.  Boardman,  editors.     Established  in  1833. 


•  NEW   HAMPSHIRE. 

Tlxe  Mirror  and  Farmer j  Manchester,  N.  H. — Weekly;  quarto;  $1  50  per 
annum ;  John  B.  Clarke,  editor,  publisher,  and  proprietor.  Established  in  1850 
as  the  "  Granite  State  Farmer,"  by  James  O.  Adams :  "  The  Farmer"  was  pur- 
chased by  Mr.  Clarke  in  1862,  and  united,  with  the  '*  Weekly  Mirror,"  under  the 
present  title. 

MASSACHUSETTS. 

Tlie  New  England  Farmer,  Boston,  Mass. — ^Weekly;  large  folio  of  32  col- 
umns ;  $3  per  annum,  or  $2  50  in  advance ;  R.  P.  Eaton  &  Company,  publishers 
and  proprietor;  Simon  Brown,  agricultural  editor;  S.  Fletcher,  assistant  editor; 
R.  P.  Eaton,  general  editor.  Established  in  1822  by  T.  W.  Shepard.  It  was 
soon  afterwards  piurchased  by  John  B.  Russell,  who  published  it  eight  years. 
It  was  edited  by  T.  G.  Fessenden  till  his  death  in  1836.  It  was  afterwards 
published  and  conducted  by  Joseph  Breck  till  1840,  when  it  was  united  with  the 
Horticulturist.  From  its  first  establishment  it  had  able  contributors,  among 
whom  were  the  late  Colonel  T.  Pickering,  John  Lowell,  Governor  lincoln. 
Judge  Buel  and  General  Dearborn. 

Tiie  New  England  Farmer,  Boston,  Mass. — Monthly;  octavo,  48  pages; 
$1  50  per  annum ;  R.  P.  Eaton  &  Company,  publishers  and  proprietors ;  Simon 
Brown  and  S.  Fletcher,  editors.  Established  January  1,  1867,  by  the  present 
publishers. 

The  Boston  Ctdiivator,  Boston,  Mass. — ^Weekly;  quarto ;  S3  per  annum,  w 
$2  50  in  advance ;  Otis  Brewer,  editor,  publisher,  and  proprietor,  by  whom  it 
was  established  January  12,  1839. 

TJie Massachusetts  Ploughman,  Boston,  Mass. — ^Weekly ;  large  folio ;  S2  50  per 
annum ;  George  Noyes,  publisher  and  proprietor.  Established  October  1, 1841, 
by  Joseph  Buckminster,  by  whom  it  was  continued  until  October  1, 1862 ;  Hu^b 
W.  Greene  published  it  from  that  date  to  May,  1863,  when  it  passed  into  the 
hands  of  the  present  proprietor. 

The  Magazine  qf  Horticulture^  Boston,  Mass. — Monthly;  octavo,  32  pages; 
92  per  annum ;  Hovey  &  Company,  publishers ;  C.  M.  Hovey,  editor  and  pro- 
prietor.   Established  January  1,  1835,  by  the  present  proprietor. 

The  American  Journal  qf  Horticulture  and  Florists  Companion,  Boston,  Mass. 
— ^Monthly;  octavo,  64  pages;  53, per  annum;  J.  E.  Tilton  &  Company,  pub- 
lishers.   Established  January  1,  1867,  by  the  present  proprietors. 
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The  Neto  England  Homestead^  Springfield  and  Northampton,  Mass. — ^Weekly ; 
quarto;  $2  50  per  annum;  Henry  M.  Burt  and  A.  Percy  Peck,  publishers  and 
proprietors.     Established  May  16,  1868. 

The  New  England  Homestead,  Springfield  and  Northampton,  Mass.— Monthly ; 
octavo,  16  pa^es ;  75  cents  per  annum ;  Henry  M.  Burt  and  A.  Percy  Peck, 
publishers  and  proprietors.     Established  April,  1867. 

NEW  YOKK. 

Tlie  American  Agriculturist,  New  York  city. — Monthly ;  double  octavo,  40 
pages ;  printed  in  English  and  German ;  $1  50  per  annum ;  Orange  Judd  & 
Company,  publishers  and  proprietors;  Orange  Judd,  general  supervising  editor; 
Dr.  George  Thurber,  chief  managing  and  horticultm-al  editor ;  Colonel  Mason 
E.  Weld,  agricultural  editor ;  Rev.  William  Clift,  ("  Tim  Bunker,  esq.,")  general 
assistant;  William  A.  Fitch,  editor  of  youths'  and  advertising  departments; 
Frederick  Miinch,  German  editor ;  Dr.  Carlos  Iliedel,  assistant  editor.  Mr.  Clift 
has  been  connected  with  the  paper  about  16  years ;  Messrs.  Fitch  and  Riedcl 
about  10  years;  Dr.  Thurber  7  years;  and  Colonel  Weld  6  years.  Established 
in  1842  by  A.  B.  and  R.  L.  AUen,  by  whom  it  was  mainly  owned  and  edited 
until  June,  1853,  when  Orange  Judd  assumed  editorial  charge,  becoming  sole 
proprietor  in  1855.  In  1865  Lucius  A.  Chase,  and  in  1867  Samuel  Bumham, 
jr.,  purchased  business  interests,  forming  the  present  fiim  of  Orange  Judd  & 
Company.     Circulation  about  150,000  copies. 

Moor^s  Eural  New  Yorker^  New  York  city,  and  Rochester,  N.  Y. — ^Weekly ; 
large  double  quarto ;  $3  per  annum  ;  D.  D.  T.  Moore,  editor,  witli  an  able  coi-ps 
of  associate  and  corresponding  editors  and  special  contributors,  including  Hon. 
Henry  S.  Randall,  LL.  D.,  editor  of  the  department  of  sheep  husbandly,  and 
Dr.  Daniel  Lee,  southern  corresponding  editor.  Established  at  Rochester  in 
1 850  by  its  present  conductor  and  proprietor.  The  paper  was  considerably 
enlarged  in  January,  1868. 

Tlie  Cultivator  and  Country  Gentleman,  Albany,  N.  Y. — Weekly ;  quaito,  16 
pages ;  $2  50  per  annum ;  Luther  Tucker  &  Son,  publishers  and  proprietors ;  Luther 
Tucker,  Luther  H.  Tucker,  and  John  J.  Thomas,  editors,  supported  by  an  able 
corps  of  assistants.  This  journal  dates  back  to  the  establishment,  by  Luther 
Tucker,  of  the  Genesee  Fanner  at  Rochester,  New  York,  in  1830,  which  paper, 
in  1839,  was  combined  with  the  Cultivator,  originally  established  at  Albrtny  in 
1834,  under  the  auspices  of  several  gentlemen,  of  whom  the  leading  spiint,  and 
for  some  time  subsequently  the  sole  editor  and  proprietor,  was  Jesse  Buel. 
Upon  his  death  in  1839  Mr.  Tucker  assumed  the  helm,  and  the  paper  was 
entitled  the  "Cultivator,  a  consolidation  of  BueFs  Cultivator  and  the  Genesee 
Farmer,''  though  the  latter  part  of  the  name  was  dropped  after  a  few  years. 
The  paper  was  issued  monthly,  and  in  1844  was  changed  from  quarto  to  octavo 
form.  In  1853  the  Country  Gfentleman  was  commenced  as  a  weekly,  the  Cul- 
tivator being  continued  in  cheaper  form,  and  made  up  of  selections  from  th' 
Country  Gentleman  until  1866  when  the  subscription  lists  were  united,  the 
monthly  issue  •  discontinued,  and  the  title  of  the  weekly  changed  to  the  Culti- 
vator and  Country  Gentleman. 

The  Rural  American,  published  at  New  York  city;  editorial  and  general 
business  office,  New  Brunswick,  N.  J. — Semi-monthly,  issued  the  1st  and  15th; 
double  octavo,  16  pages ;  $1  50  per  annum ;  T.  B.  Miner,  editor  and  proprie- 
tor. Established  at  Utica,  N.  Y.,  in  1857,  by  the  present  proprietor,  and 
removed  to  New  York  city  in  1868.     Circulation  about  20,000  copies. 

The  Working  Farmer,  New  York  city. — Monthly ;  double  octavo,  24  pages ; 
SI  50  per  annum ;  William  L.  Allison,  editor  and  proprietor.  Established  in 
1848  by  Professor  James  J.  Mapes,  who  sold  it  to  the  present  proprietor  in 
October,  1862. 
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The  American  Farmer,  Rochester,  N.  Y. — Monthly;  octavo,  32  pa^8;Sl 
per  annnm  ;  John  R.  Garretsec,  editor,  publisher,  and  proprietor.  Established 
January  1,  1866,  by  John  Turner,  who,  in  August,  1868,  sold  out  to  the  present 
proprietor. 

The  Horiiculturist  and  Joiirtial  of  Bural  Art  and  JRural  Taste,  New  Yori 
city. — Monthly ;  octavo,  32  pages ;  S2  50  per  annum ;  F.  W.  Woodward,  editor 
and  publisher.     Established  in  1846. 

WhitlocISs  UorticuUural  Hecorder,  New  York  city. — Monthly  j  octavo,  40 
pages,  exclusive  of  advertisements;  L.  L.  Whitlock,  proprietor;  Andrew  S. 
Fuller,  editor.     Established  January^  1,  1867,  by  the  present  proprietor 

PENNSYLVANIA 

TJie  Germantmcn  Telegraph,  Gennantow^n,  (Philadelphia,)  Pa. — Weekly; 
largo  folio,  36  columns ;  $2  per  annum  in  advance,  $3  if  not  so  paid  ;  Philip  R 
Freas,  editor  and  proprietor.     Established  in  1830. 

Tlie  Gardener's  Monthly,  Pliiladelphia,  Pa. — Monthly;  octavo,  32  pages; 
$2  per  annum;  W.  G.  P.  Brinckloe,  publisher;  Thomas  Meehan,  editor.  Estab- 
lished Januaiy  1,  1859,  by  D.  Rodney  4ving  as  publisher  and  Thomas  Meehan, 
editor. 

The  Practical  Farmer  and  Bural  Advertiser,  Philadelphia,  Pa. — ^Monthly; 
double  octavo,  16  pages ;  81  per  annum ;  Paschall  jVlorris,  editor  and  proprietor. 
Established  September  1,  1863,  as  the  "  Rural  Advertiser,''  by  the  present  pro- 
prietor, at  50  cents  per  annum.  In  January,  1867,  the  paper  was  enlarged,  and 
the  present  title  adopted. 

TJie  American  Stock  Journal,  Parkesburgh,  Pa. — ^^lonthly;  octavo,  32 
pages;  $1  per  annum;  N.  P.  Buyer  &  Company,  editors  and  publishers;  A 
Marshall,  associate  editor.  Established  January,  1866.  This  journal  is  de- 
voted to  farming  and  stock-breeding. 

The  National  Agriculturist  and  Pcnnsi/lvanla  Farm  Journal,  Pittsburg,  Pa.— 
Monthly ;  octavo,  16  pages ;  $1  per  annum ;  J.  M.  &  G.  D.  Kuester,  publish 
ers. 

MARYLAND. 

The  Ainerkan  Farmer,  Baltimoie,  Md. — ^Monthly ;  octavo,  32  pages,  exdu 
flive  of  advertisements ;  S2  per  annum ;  Worthington  &  Lewis,  publishers. 
Established  in  1819,  and  claimed  to  be  the  oldest  agricultural  periodical  in  the 
United  States. 

The  Maryland  Farmer,  Baltimore,  j\Id. — Monthly ;  octavo,  32  pages,  exclu- 
sive of  advertisements ;  81  50  per  annum ;  S.  Sands  Mills  &  Company,  pub- 
lishers and  proprietors.     Established  in  1864. 

The  Bural  Gentleman,  Baltimore,  Md. — Monthly;  octavo,  20  pages,  exclu- 
sive of  advertisements;  $1  per  annum ;  J.  B.  Robinson  &  Company,  proprie- 
tors.    Established  July,  1866,  by  the  present  proprietors. 

WASHINGTON,  D.  C. 

Tlie  Americafi  Bee  Journal,  Washington,  D.  C. — ^Monthly ;  octavo,  24  pages; 
81  per  annum ;  Samuel  Wagner,  editor  and  proprietor,  by  whom  it  was  estab- 
lished in  July,  1865. 

VIRGINIA. 

The  Southern  Planter  and  Fan)jer,  Richmond,  Va. — Monthly ;  octavo,  64 
pages ;  $2  per  annum ;  Charles  B.  Williams,  editor  and  proprietor.  Established 
as  the  Southern  Planter,  January  1,  1841,  ])y  Charles  T.  Botts.     In  January, 
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1847,  the  paper  passed  into  the  hands  of  Peter  D.  Bernard,  and  was  enlarged  to 
32  pages,  under  the  editorial  charge  of  John  M.  Daniel.  July  1, 1849,  Mr,  D. 
was  succeeded  by  Richard  B.  Gooch  as  editor,  who  continned  in  charge  until  his 
death,  in  1851,  when  Frank  G.  Ruflin  became  the  editor,  and  in  1855  the  proprietor. 
During  Mr.  R.'s  ownership  the  Southern  Planter  was  doubled  in  size,  and  the 
price  increased  from  $1  to  $2  per  annum,  and  N.  Au^^st  admitted  as  a  partner 
In  July,  1858,  Dr.  James  E.  Williams  succeeded  Mr.  llnffin  in  the  firm,  and  took 
editorial  charge  until  July,  1861,  when  the  publication  was  suspended  through  the 
effects  of  the  war.  Febniary  1,  1867,  the  publication  was  resumed  by  Charles  B. 
Williams,  as  editor  and  proprietor,  and  at  the  end  of  the  year  it  was  united  with 
'*  The  Farmer,"  and  is  now  issued  as  the  "  Southern  Planter  aijd  Farmer.'' 

Tlie  Fanner^  Gazette  and  Industrial  Index,  Richmond,  Va. — Monthly ;  octavo, 
32  pages ;  SI  50  per  annum ;  S.  Bassett  French,  editor  and  proprietor.  Estab- 
lished July  1,  1868. 

GEORGIA. 

Tlie  Soutlicrn  Cidtivator,  Atlwus,  Ga. — Monthly ;  octavo,  32  pages  exolasive 
of  advertisements;  $2  per  annum 5  Wm.  &  W.  S.  Jones,  editors  and  proprie- 
tors. Established  in  1843,  at  Augusta,  Georgia,  by  J.  W.  and  W.  S.  Jones. 
In  1860  it  was  purchased  by  D.  Redmond,  and  in  1864  by  Wm.  N.  White,  of 
Athens,  Georgia,  whether  it  was  removed.  At  the  close  of  1867  it  passed  into 
the  hands  of  the  present  proprietors.  From  1843  to  1844  the  Cultivator  was 
edited  by  J.  W.  Jones^  1844  to  1847  by  James  Camak  ;  1847  to  1852  by  Dr. 
D.  Leef  1852  to  1859  by  Leo  and  Redmond;  1859  to  1864  by  Redmond  and 
Howard  j  1864  to  1867  by  Redmond  and  White ;  1867  to  1868  by  Remond 
and  Camak  ;  and  from  Jaimary,  1868,  by  the  present  editors. 

Tlie  Enrol  Souiltcrner,  Atlanta,  Ga. — Monthly  ;  octavo,  24  pages  j  $1  per 
annum  J  Miller  and  Biiiley,  publishers;  Samuel  A.  Echols,  editor.  Established 
March  1,  ISGS. 

^kiississirpi.       • 

Tlic  Model  Farmer,  QoY\\\i\\,Wi^^, — Semi-monthly;  octavo,  16  pages;  issued 
the  1st  and  15th;  $2  per  annum;  Key  &  Barr,  publishers  and  proprietors; 
Thomas  J.  Key,  editor.     Established  March,  1868. 

LOUISIANA. 

The  Southern  IiuraUst,  Tangipahoa,  La. — Monthly ;  octavo,  32  pages ;  81  50 
per  anrnini;  II.  A.  Swascy,  M.  D.,  editor  and  proprietor;  E.  F.  Russell,  asso- 
ciate editor.     Established  in  1867. 

TENXESSEE. 

The  Southern  Farmer,  Memphis,  Tenn. — Monthly ;  quarto,  24  pages ;  $2  per 
annum  ;  The  Southwestern  Publishing  Company,  publishers ;  Dr.  M.  W.  Phil- 
lips, chief  editor,  assisted  by  Professor  E.  W.  Hilgard,  P.  J.  Berckmans,  Geo. 
W.  Gift,  Geo.  Husmann,  C.  C.  Langdon,  J.  Van  Buren,  and  D.  L.  Adair.  Estab- 
lished January,  18G7,  by  Dr.  M.  W.  Phillips. 

The  Dixie  Farmer,  Columbia,  Tenn. — Weekly ;  double  octavo,  16  pages ; 
S3  per  annum;  Nicholson  &;  Williams,  publishers  and  proprietors;  Hunter 
Nicholson,  editor.  Established  April  15, 1868,  by  Hunter  Nicholson,  editor,  and 
W.  S.  Bliss  &  Company,  publishers.  Subsequently  R.  W.  Williams  purchased 
an  interest,  making  the  firm  as  above. 

KENTUCKY. 

Tlie  Industrial  and  Commercial  Gazette,  Louisville,  Ky. — Weekly ;  qtiarto ; 
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$3  per  annum ;    J.  U.  Turner,  ])ublislier  and  proprietor ;  ().  S.  Leavitt,  editor. 
EstabliBhed  November  25f  18G5,  by  tlie  present  proprietor. 

The  Farmers^  Home  Journal,  Lexington,  Ky. — Weekly;  quarto;  S3  per 
annum ;  James  J.  Miller^  editor  and  proprietor.     Established  in  1S67. 

OHIO. 

Tlie  Ohio  Farmer j  Cleveland,  Ohio. — Weekly  ;  quarto,  16  pages ;  S2  per 
annum ;  S.  D.  Harris,  editor  and  .proprietor ;  George  E.  Blakelee  and  Mrs. 
Helen  L.  Bostwick,  associate  editors.  Established  in  January,  1852,  ])y  Tboiuas 
Brown.  In  1862  it  passed  into  the  hands  of  Mr.  Harris.  In  June,  1SG7,  tie 
"  Ohio  Cultivator  "  was  merged  into  the  "  Farmer,"  under  the  present  manage- 
ment. 

The  Farmer^  Chronicle,  Columbus,  Ohio. — ^Weekly;  quarto,  16  pages;  S3 
per  annum ;  J.  W.  Dwyer  &  Wm.  H.  Busbey,  editors  and  proprietors ;  G.  S. 
Innis,  agricultural  editor.     Established  January,  1868. 

T1^  Sorgo  JoumoX  and  Farm  Machinistj  Cincinnati,  Ohio. — Monthly ;  octavo. 
24  pages ;  50  cents  per  annum ;  Blymyer,  Norton  &  Company,  publishers  and 
proprietors ;  Wm.  Clough,  editor.  Established  January,  1863,  by  Wm.  H. 
Claxk,  with  Mr.  Clough  as  editor.  In  1864  it  was  purchased  by  the  present 
proprietors.     This  journal  is  especially  devoted  to  the  culture  of  sorghum. 

The  American  Farmer^  Magazine,  Cincinnati,  Ohio. — Monthly;  octavo,  32 
pages ;  81  50  per  annum.  Issued  the  20th  of  each  month.  Charles  S.  Burnett, 
publisher.     Established  June,  1868. 

The  Buralist,  Cincinnati,  Ohio. — Monthly ;  81  per  annum  ;  J.  S.  Sheppard, 
publisher.     Established  in  Miucli,  1868. 

INDIAlfA. 

The  Northwestern  Farmer,  Indianapolis,  Ind. — Monthly;  quarto,  24  pages; 
$1  50  per  annum;  T.  A.  Bland  and  T.  B.  Taylor,  editors  and  proprictoTS. 
Established  December,  1865,  by  T.  A.  Bkiud. 

ILLINOIS. 

The  Prairie  Farmer,  Chicago,  111. — ^Weeldy ;  quarto,  16  pages ;  $2  per  annum; 
Prairie  Farmer  Company,  publishers  and  proprietors ;  Henry  D.  Emery,  W.  W. 
Corbett,  and  H.  T.  Thomas,  editors.  Established  January,  1841,  by  Jolin  S. 
Wright,  and  issued  monthly  up  to  1856,  when  it  was  changed  to  a  weekly.  In 
1858  the  paper  was  pm-chased  by  Emery  &  Company,  and  merged  into  '*  Emerrs 
Journal  of  Agriculture,"  under  the  combined  names.  In  1859  the  "  Journal  of 
Agriculture  "  was  dropped  from  the  title,  and  tlie  paper  changed  to  the  present 
form. 

TJie  Western  Ihwal,  Chicago,  111.,  and  Detroit,  Mich. — Weekly;  quarto; 
$2  50  per  annum.  This  jounial  is  published  simultaneously  at  Chicago,  lUiaois, 
and  Detroit,  Michigan.  H.  N.  F.  Lewis,  editor  and  proprietor ;  G.  E.  Morrow, 
Chicago,  and  Edward  Mason,  Detroit,  associate  editors.  Established  September 
1,  1864,  ^t  Detroit,  the  Michigan  Farmer  being  merged  thereiu. 

TJie  JRural  Messenger^  Chicago,  111. — Monthly;  quarto,  16  pages;  SI  per 
annum ;  Josiah  Bonham,  editor  and  proprietor.     Established  January  1,  IStJS. 

The  liural  West,  Quincy,  III. — Monthly;  81  per  annum;  T.  M.  Rogers, 
publisher  and  proprietor.     Established  in  1868. 

WISCONSIN. 

The  Wisconsin  Farmer,  Madison,  Wis. — ^Weekly;  quarto;  S2  per  annum. 
W.  B.  Davis,  publisher  and  proprietor.  Established  in  1849,  by  Mark  Miller 
as  a  monthly.  It  was  t^iibscquently  owned  l>y  Powers  &  Spinner,  and  J.  W. 
Hoyt,  and  in  ISGO  was  purchased  by  the  present  proprietor,  who,  in  1S67, 
changed  it  to  a  weekly  journal. 
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TlieNortliern  Farmer ^  Fond  du  Lac,  Wis. — Monthly ;  double  octavo,  IG  pages ; 
$1  per  annum ;  Fred.  D.  Carson,  editor  and  proprietor.  Established  January, 
1863,  by  E.  II.  Jones  &  Brother,  at  50  cents  per  annum.  In  Januaiy,  1867, 
the  size  was  increased  and  the  price  a<lvanced,  and  in  December  the  paper  was 
porchased  by  the  present  proprietors. 

MINNESOTA. 

Hie  Fanner^  Union,  Minneapolis,  Minn. — Montlily  j  /50  cents  per  annum ; 
W.  A.  Nimocks,  publisher;  John  H.  Stevens,  editor.  Established  Auf^ust  1, 
1867. 

IOWA. 

The  Iowa  Homestead  and  Hortictdturist,  Dcs  Moines,  Iowa. — Weekly ;  quarto ; 
S2  50  per  annum;  Mark  Miller,  editor  and  proprietor.     Established  in  1856. 

MISSOTJTvI. 

Cohnan^s  Eural  World  and  VdUey  Farmer,  St.  Louis,  Mo. — Weekly;  double 
octavo,  16  pages;  $2  per  annum;  Norman  J.  Colman,  editor  and  proprietor ; 
Wm.  Muir  and  C.  W.  Murtfeldt,  associate  editors.  Established  in  1849,  as  a 
monthly ;  subs^uently  published  semi-monthly,  and  now  issued  weekly. 

Tlie  Journal  qf  Agriculture,  St.  Louis,  Mo. — Weekly ;  double  octavo,  16 
pages ;  $2  per  annum ;  L.  D.  Morse  &  Company,  publishers  and  proprietors ; 
L.  JD.  Morse,  editor.  Established  in  1866,  by  Plant  &  Brother,  as  the  "  Farm- 
ers^ Advertiser  f  issued  monthly.  At  the  beginning  of  1867  Mr.  Morse  assumed 
editorial  charge,  and  the  paper  was  enlarged  and  puljlished  semi-monthly.  In 
November,  1867,  it  passed  into  the  hands  of  the  present  proprietors,  who  changed 
the  title  to  the  "  Journal  of  Agriculture,^'  and  in  January,  18G8,  made  it  a  weekly 
publication. 

The  American  Entonologist,  St.  Louis,  Mo. — Monthly ;  octavo ;  $1  per  annum ; 
R.  P.  Studley  &  Company,  publishers ;  Benjamin  D.  Walsh  and  C.  V.  Riley, 

editors.     Established  September  1,  1868. 

« 

KANSAS. 

21ie  Kansas  Farmer,  Leavenworth,  Kansas. — Monthly ;  double  octavo,  16 
pages ;  SI  per  annum ;  G.  T.  Anthony  and  G.  A.  Crawford,  editors. 

CALIFORNIA. 

The  California  Farnwr,  San  Francisco,  Cal. — ^Weekly ;  large  quarto ;  $5  per 
annum  ;  Warren  &  Company,  publishers ;  Colonel  Warren,  editor.  Established 
in  1853,  by  the  present  proprietors. 


COTTON  UNDER  HIGH  CULTURE. 


By  George  W.  Gift,  Memphis,  Tenn. 


If  the  production  of  cotton  is  to  bo  continued,  it  must  be  under  some  system 
which  will  secure  an  adequate  return  for  the  capital  invested  in  the  enterprise, 
as  well  as  food,  clothes,  and  wages  for  the  laborers,  which  is  not  possible  under 
the  present  routine. 

Cotton  is  now  cultivated  undor  a  vcr\^  slovcnlv  svstera,  it*  it  can  be  called  :\ 
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system.  No  maniu'es  are  used,  tiie  first  ploughing  scarcely  exceeds  two  inches  in 
depth,  and  the  after  cultivation  is  often  delayed  at  the  critical  time,  until  tbe 
crop  is  materially  injured  by  being  crowded  by  grass.  Under  this  system, 
I  think  a  yield  of  three  bales  to  the  hand  a  large  estimate,  with  not  enough  pro- 
visions—  plain  bread  and  meat — to  support  employes  and  feed  teams.  Now, 
when  these  three  bales  have  netted  but  $200,  it  will  require  but  little  skill  id 
figures  to  determine  that  there  is  no  money  in  such  a  business. 

Cotton  is  a  great  staple,  however  fall  the  civilized  world  demands  it.  lis  sale 
is  ready  and  certain,  and  at  prices  which  would  bo  very  remunerative,  if  it  were 
cultivated  in  a  rational  manner  j  and  it  is  the  purpose  of  this  paper  to  con- 
tribute, in  some  degree,  to  such  improvement.  In  what  may  be  said  I  will 
advance  no  untried  theory,  but  be  guided  solely  by  the  lights  of  experience. 

Dr.  N.  B.  Cloud,  of  Alabama,  some  years  since,  reported  a  yield  of  5,975 
pounds  of  seed  cotton  from  one  acre  of  fine  upland,  manured  with  5,000  bushels 
of  barnyard  compost.  From  my  knowledge  of  such  lands,  I  should  judge  that 
the  clear  gain  from  manuring  was  fully  5,500  pounds  of  seed  cotton,  equal  to 
1,700  pounds  of  lint,  (counting  3J  pounds  of  seed  cotton  for  one  of  lint,)  worth 
now  about  $425,  net  I  Total  yield  of  the  acre,  1,810  pounds  lint,  worth  $452. 
On  good,  deep,  upland  loam,  a  much  smaller  quantity  of  manure,  coupled  with 
thorough  culture,  would  probably  have  brought  about  the  same  result. 

Mr.  David  Dickson  of  Hancock  county,  Georgia,  says,  in  the  Southera  Cul- 
tivator : 

'  My  last  crop  of  cotton,  under  the  old  system,  was  {^rovvn  on  950  acres.  I  made  810  bales. 
The  greatest  amount  I  ever  made  per  acre  was  on  fonr  acres  of  upland.  I  used  400  pounds 
guano,  with  ih6  usual  quantity  of  salt  and  plaster  for  turnips,  and  fed  them  off  on  the  lot. 
The  following  spring  1  added  100  pounds  guano,  100  pounds  dissolved  bones,  100  pounds 
salt,  and  50  pounds  plaster  per  acre,  and  put  in  cotton.  Tiie  crop'^vas  4,200  pounds  seed  cot- 
ton per  acre. 

From  the  four  acres  the  crop  was  1G,S00  pounds  seed  cotton,  equal  to  5,150 
pounds  lint ;  worth  now  $1,287,  net !  or  nearly  S322  per  acre — a  sum  quite  eqtial 
to  the  profits  of  some  market  gardens  in  the  neighborhood  of  cities,  where  the 
lands  are  valued  at  §1,000  per  acre.  The  same  gentleman  says,  in  a  later  com- 
munication : 

The  land  (a  lot  of  1G  acres)  is  good,  pino  land,  and  has  been  under  the  plough  nearly  70 
years,  and  as  many  as  55  years  in  cotton.  About  12  years  ago  it  was  sown  in  oats,  witii*200 
pounds  guano  and  bones,  mixed  with  salt  and  plaster,  and  made  30  or  35  bushels  per  acre ; 
all  fed  off  by  turning  stock  in  the  field.  Four  years  ftgo,  I  left  it  uncultivated  until  the  mid- 
dle of  July,  there  was  then  a  heavy  growth  of  weeds  on  it,  just  grown.  I  turned  them  in, 
and  dropped  peiis  in  every  third  furrow.  The  result  was  a  heavy  crop  of  vinos,  and  at  least 
15  bushels  of  peas  per  acre.  These  were  i'cd  off  by  beef  cattle.  *  *  *  It  was  planted 
in  cotton  in  ]8()0.  ♦  *  •  I  commenced  the  third  day  of  May,  ( 18G7,)  with  two  horses,  to 
prepare  the  land,  and  applied  to  each  acre  250  pounds  soluble  bones,  l(i5  pouuds  No.  I  Peru- 
vian guano,  and  iOO  pounds  plaster,  dropped  in  the  bottom  of  the  furrow.  •  *  *  j  hired 
the  picking  of  most  of  it  at  40  cents  per  100  pounds.  The  lot  averaged  about  3,000  pounds 
per  acre,  but  owing  to  a  storm,  and  other  causes,  I  gathered  only  about  '2,70U  j)ounds,  which 
will  make  two  good  bales  per  acre.  In  the  lot  was  a  potato  patch,  which  had  been  twice 
manured  and  mulched  with  straw.  I  think  that  portion  made  at  the  rate  of  G,UOU  poumlsper 
acre.  The  next  best  place  was  about  one  acre  of  old  pine  field,  first  year,  which  mndc  about 
5,000  pounds.  The  cotton  would  have  been  better,  planted  10th  April.  *  *  •  j  found, 
during  the  wet  weather,  where  most  manure  was  put  it  stood  the  rain  best.  *  ♦  •  Below 
is  the  cost  of  one  acre  : 

Cost  of  manure  at  plantation $17  00 

Horse  two  days  at  one  dollar  per  day '*5  00  , 

Plough  hand,  two  days,  at  50  cents 1  00 

Hoe  hand,  two  days,  at  50  cents I  <)0 

Dropping  seed '^ 

Piclung 10  SO 

Total 32  05 
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Against  this  small  outlay  stands  a  credit  of  2,700  pounds  seed  cotton,  equal 
to  818  pounds  lint,  worth  $204;  a  clear  profit  of  $171  95  peracre,or  S2,7/51  20 
^ain,  on  a  field  of  16  acres.  I  wish  the  reader  to  bear  it  particularly  in  mind 
that  this  was  done  in  1867,  the  identical  year  in  which  so  many  thousands  were 
ruined.     They  neither  used  manures  nor  ploughed  with  two  horses. 

As  an  additional  and  crowning  evidence  of  what  may  bo  achieved,  I  mention 
tLat  Mr.  Dickson  sent  to  the  Cultivator  a  stalk  of  cotton,  but  three  feet  high, 
which  had  upon  it  523  matured  bolls.     In  Gfeorgia  uplands  it  is  estimated  that 
X  00  bolls  make  a  pound  of  seed  cotton.     Consequently  this  single  stalk  yielded 
5  J  pounds.     Reckoning  a  crop  to  stand  3  by  5  feet,  we  would  have  2,904  stalks 
to  the  acre,  which  would  yield  15,188  pounds  seed  cotton,  or  4,560  pounds  lint, 
^'orth  now  SI,  140,  net.     I  may  be  met  by  the  sceptic  with  the  assertion  that 
"this  enormous  production  was  due  to  accident,  or  extraordinary  care  and  treat- 
ment.    I  deny  the  accidental  part,  and,  if  it  was  due  to  high  feeding,  will  it  not 
pay  to  feed  whole  crops  in  the  same  manner  ?    Mr.  Peter  Henderson,  of  South 
J3ergen,  New  Jersey,  tells  us  that  in  order  to  take  profitable  crops  of  vegetables 
£roni  his  gardens  he  underdrains  by  3  feet  drains,  placed  15  feet  asunder; 
thoroughly  subsoils  once  in  4  years;  ploughs  to  a  depth  of  12  or  14  inches 
annually ;  and  each  year  lays  on  a  dressing  of  manure  equal  to  75  tons,  or  of  bone 
dust  2,000  pounds  per  acre ;  and  yet  he  does  not  claim  so  great  a  profit  as  SI,  140 
per  acre,  and  his  lands  are  worth  probably  not  less  than  $2,000  per  acre.     Plant 
cotton  on  such  land,  and,  my  word  for  it,  cotton  is  yet  king — the  most  profitable 
plant  yet  grown  by  man  on  a  large  scale. 

The  exclusive  system  of  cotton  planting  must  give  way  to  a  mixed  system  of 
farming.  Each  and  eveiy  farm  must  be  made  more  than  self-sustaining  as  regards 
provision  crops,  looking  to  cotton  for  the  profits.  The  area  of  cultivation  must 
be  reduced  j  a  thorougli  rotation  of  crops  practiced,  stock  raised,  and  manures 
carefally  saved,  housed,  and  composted.  Deep,  thorough,  and  careful  tillage 
must  succeed  the  present  shallow  and  slovenly  culture.  When  these  conditions 
are  fulfilled  we  will  become  independent  as  regards  our  food  crops,  and  the  pro- 
duction of  cotton  will  rapidly  increase  from  year  to  year. 

To  treat  land  so  as  to  obtain  the  greatest  maximum  crops  would  require  a  veiy 
considerable  outlay  of  capital,  which  our  people  have  not.  But  I  insist  that 
our  lands  may  be  brought  up  to  the  paying  level  by  judicious  rotation  of  crops, 
and  by  saving  and  utilizing  the  vast  quantities  of  manures  which  now  go  utterly 
to  waste. 

The  rotation  I  would  recommend  is  that  of  five  fields :  First,  all  the  manure 
for  cotton,  the  land  to  be  thoroughly  subsoiled  and  properl}^  tilled ;  second, 
com  after  cotton,  manured  in  the  hill  with  ashes  and  such  cotton  seeds  as  are 
not  fed  to  stock  ;  third,  wheat  after  com,  to  be  seeded  with  red  clover  or  mixed 
grasses,  and  allowed  to  wait  its  tum  in  the  five  yeare'  shift.  Rotumiug,  the 
clover  sod  to  be  broken  in  the  fall,  and  the  land  thoroughly  subsoiled  in  the 
spring,  manured  and  prepared  for  cotton,  and  so  on  as  before.  Under  this  sys- 
tem we  may  expect  the  greatest  yield  of  all  crops,  and  with  the  easiest  cultiva- 
tion. Crab  grass,  the  cotton  fanner's  greatest  enemy,  perishes  where  the  laud 
is  not  cultivated  continuously.  Following  grain  and  the  grasses  we  find  this 
pest  exteiTninated.  Cotton  exhausting  land  but  little,  and  the  culture  being 
'^  clean,"  we  have  every  right  to  expect  after  it  a  bountiful  com  crop,  and  there- 
after good  wheat  and  gniss.  I  would  not  have  more  than  25  acres  under  this 
system  to  each  reliable  hand  employed.  From  every  acre  wc  get  food  for  stock. 
Cotton  seeds,  as  oil  cake  or  cooked,  are  of  gi*eat  value  as  food  for  cattle,  reckoned 
in  England,  when  decorticated,  as  equal,  if  not  superior,  to  the  richest  grain. 
From  the  other  crops  we  have  com  and  fodder,  straw,  brin,  and  hay.  Ilence, 
under  judicious  management,  with  stock  enough  to  consume  the  products  of  the 
place,  the  amount  of  manure  for  the  cotton  land  would  not  fall  short,  of  30  tons 
per  acre  per  annum  j  enough  to  bring  the  crop  up  equal  to  that  of  Mr.  Dick- 
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son's  foar-auro  lot ;  or,  we  will  say,  10  bales  of  cotton  to  the  hand ;  not  an 
nnasual  production  on  the  rich  bottom  lands  of  the  Mississippi  and  Yazoo  prior 
to  the  w^ar.  The  following  estimate  of  receipts  and  expenses  for  25  acres  mav 
serve  to  further  illustrate  the  system 

RECEIPTS. 

10  bales  cotton,  at  SlOO $1,000 

300  bushels  corn,  at  50  cents 150 

125  bushels  wheat,  at  §2 250 

10  tons  hay,  at  $20 200 

TotAl  receipts 1,600 

EXPE2sT)ITURES. 

Wages  and  board  of  one  hand $250 

Help  at  haymaking,  cotton  picking,  and  harvest 60 

Feed  of  team,  two  mules,  per  annum 125 

Seeds,  &c 40 

Wear  and  tear,  and  repaii's 25 

Total  expenditures 500 

Net  profits 1,100 

According  to  this  system  we  are  sure  of  a  living  and  some  money.  As  we  are 
going  now  wo  are  pushed  to  get  the  former  and  have  none  of  the  latter.  Before 
closing,  I  may  say  that  this  system  is  based  upon  the  theory  of  reliable  and  intel- 
ligent labor,  and  ample  protection  for  crops  and  stock. 
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The  whole  country  is  desirous  of  knowing  the  present  and  prospective  con 
dition  of  agriculture  in  the  States  which  were  directly  involved  in  the  rebellion 
and  resultant  emancipation.  The  people  of  those  States  are  presumed  to  be 
still  more  anxious  for  a  speedy  return  of  agiicultural  and  general  prosperiiy. 
The  more  intelligent  and  progressive  are  fully  aware  that  such  prosperity  mius 
come  through  means  and  agencies  adapted  to  the  changed  circumstances  sur- 
rounding southern  industry.  From  the  fii-st  moment  permitting  the  slightest 
action  of  this  department,  imremitting  efforts  have  been  nmdc,  so  far  as  mcan^ 
and  facilities  were  at  hand  for  the  work,  to  ascertain  the  pressing  wants  of  ilii» 
section,  to  furnish  information  and  advice  suited  to  the  exigencies  of  the  case 
and  to  initiate  a  new  era  in  the  history  of  its  productive  industry. 

In  the  hope  of  obtaining  facts  of  importance,  and  learning  the  views  of  tic 
most  practical  men  of  the  south,  the  following  queries  were  directed  to  our  reg- 
ular corps  of  reporters  and  agricultui'al  editoi-s,  and  planters  distinguished  in 
their  vocation : 

1.  Prior  to  1860,  what  percentage  of  acreage  actually  cultivated  in  your  State 
was  annually  planted  in  cotton  f  Please  make  this  an  avei-ago  for  a  series  of 
vears. 

2.  What  percentage  was  in  com  ? 

3.  What  was  the  prevailing  mode  of  culture,  product  of  ginned  cotton  per 
acre  and  per  hand,  and  profit  of  the  crop? 
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4.  What  were  the  prices  of  labor  per  annum,  in  1860,  of  men;  of  women  ;  of 
oiith  of  14  years? 

5.  What  were  the  prices  for  tho  same  classes  in  January,  1SG7  ? 

G.  What  are  the  contract  prices  of  tho  same  classes  for  the  present  year  ? 

7.  What  changes  in  modes  of  culture,  size  of  plantations,  and  contracts  for 
sjfcbor,  have  been  made  since  1860,  with  comparative  production  and  profit  1 
j*lease  give  an  accurate  idea  of  the  terms  of  different  contracts,  and  indicate  the 
romparativo  pre  valency  of  each. 

8.  Please  give  individqal  cases  of  improved  modes  of  cultme,  with  successful 
'€?sults,  including  the  name  of  proprietor,  number  of  acres,  mode  and  amount  of 
culture,  kind  and  quantity  of  fertilizers,  and  product  of  ginned  cotton,  with  cost 
^er  pound. 

9.  Give  instances  of  cotton  planting  by  colored  men,  with  results. 

10.  What  circumstances  affect  the  comparative  profit  of  large  and  small 
plantations,  and  what  number  of  hands  would  be  likely  to  prove  most  profitable  ? 

11.  Give  name  and  description  of  different  agricultural  implements  now  in  use. 

12.  Wliat  facts  have  you  tending  to  illustrate  practically  the  saving  of  labor, 
"■reduction  of  cost  of  cultur5,  or  increase  of  production  and  pfofit,  by  the  use  of 
improved  implements  of  husbandry  ? 

13.  The  culture  of  what  crops  promises  to  pay  better  than  cotton  planting ; 
smd  the  reason  why  1 

14.  What  are  the  inducements  to  stock-growing,  and  improvement  of  breeds 
of  stock  1 

15.  What  suggestions  would  you  commend  to  your  neighboring  planters  as  to 
tie  enrichment  of  their  fields,  the  variety  and  proportion  of  crops  to  be  cultivated, 
tho  improvement  of  their  neighborhood,  and  advance  in  values  of  lands  ?  What 
iomo  resom'ces  for  fertilization  are  available,  as  marls,  lime,  gypsum,  &c.  ? 

The  responses  to  these  inquiries  afford  the  most  gratifying  evidences  of  a  strong 
desire  for  improvement  in  agricultural  processes,  and  the  dissemination  of  just 
news  of  true  agricultm'al  economy.  They  are  generally  fulj,  and  often  elaborate 
JQ  the  expression  of  individual  views.  While  their  hints  towards  improvement 
are  locally  suggested  and  various,  there  is  less  divergence  in  spirit,  and  an  actually 
nearer  approach  to  unity  than  could  have  been  expected  in  tho  chaotic  state  in 
Which  all  social  and  industnal  elements  of  the  south  now  exist.  In  the  brief 
space  allotted  to  this  article  it  will  be  impossible  to  make  many  extracts  from 
Correspondence.  The  returns  are  necessarily  so  nearly  alike  that  repetition  can 
Only  bo  avoided  by  giving,  in  condensj^d  form,  an  average  expression  of  tho 
statements  and  recommendations  of  all.  The  department  is  under  great  obliga- 
tions for  the  care  and  fidelity  with  which  its  inquiries  were  met,  and  has  filed  for 
special  and  local  reference  all  matter  connected  with  the  subject. 

ACEEAGE  IX  COTTON  AlfD  COEN. 

The  twin  crops  of  tho  south,  cotton  and  com,  have  monopolized  its  tilled  land, 
crowded  out  the  grasses  which  are  essential  to  permanent  success  in  agriculture, 
and  left  100,000,000  acres  of  "old  fields"  to  the  greed  of  hungry  broom  sedge 
and  insatiable  pines.  In  a  small  section  of  South  Garolinaand  Georgia  170,000,000 
pounds  of  rice  have  been  grown;  in  Louisiana  220,000  hogsheads  of  su^ar 
were  made  upon  a  narrow  margin  of  river  land  in  a  few  of  the  lower  parishes 
of  the  State ;  and  a  moiety  of.  wheat  was  harvested,  two  or  three  bushels  only 
to  each  inhabitant  of  the  cotton  States.  A  beggarly  list  of  other  pro- 
ducts might  be  specified,  all  occupying  a  percentage  of  the  cultivated  area 
scarcely  computable.  Cotton  and  com  have  been  planted  in  four-fifths  of 
the  tilled  lands  of  the  cotton  States,  and  a  large  portion  of  the  other  fifth, 
assigned  to  other  crops,  has  been  found  in  the  mountain  sections  of  Ten- 
nessee, the  Carolinas,  and  Georgia.     The  best  soils  of  the  Gulf  region  have 
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been  so  exclusively  given  tip  to  these  favorite  crops  tliatin  plantations  of  hundreds 
of  acres  scarcely  a  single  acre  has  been  permitted  to  produce  anjrthing  else. 

An  effort  was  made  to  ascertain  approximately  the  proportion  which  these  crops 
have  respectively  borne  in  former  years  to  the  total  acreage  actually  tilled  each 
year,  and  from  the  county  returns  the  following  averages  are  calculated : 


States. 


North  Carolina 

South  Carolina 

Qeor^ia 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennegseo 

Average 


Cotton. 


Per  ctni. 
20 
37 
43 
47 
{?3 
5(i 
44 
45 
16 


CoriL 


PtT  cm. 

46 

li' 
40 

% 
% 
% 
3? 
45 


44 


38 


The  great  fertility  of  Louisiana  lands,  mainly  Mississippi  bottoms,  places  tbat 
State  at  the  head  of  the  list,  as  to  excessive  cotton  acreage,  after  making  fhll 
allowance  for  cane  culture.  It  is  lowest  on  the  com  list  on  account  of  the  facility 
of  obtaining  com  from  the  western  States ;  Mississippi  stands  next,  both  in  excess 
of  cotton  and  deficiency  of  com.  A  verification  of  this  estimate  may  be  obtained 
from  the  census  figures,  which  give  21  bushels  of  com  for  each  bale  of  cotton  in 
Louisiana,  and  24  bushels  for  one  bale  in  Mississippi.  The  diflbrenco  in  acreage 
is  still  more  apparent  in  view  of  the  larger  average  yield  of  com  in  Louisiana. 
As  appears  from  the  table  the  relative  positions  of  the  Stat<?s  are  as  follows; 
cotton,  Louisiana,  Mississippi,  Alabama,  Arkansas,  Texas,  Georgia,  South  Caro- 
lina, North  Carolina,  Tennessee;  com,  Tennessee,  North  Carolina,  South 
Carolina,  Georgia,  Arkansas,  Alabama,  Texas,  Mississippi,  Louisiana.  The 
last  is  first ;  Tennessee,  once  the  first  corn  State  in  the  Union,  heads  the  list,  and 
it  is  curious  to  observe  that  the  others  follow  in  order  exactly  the  reverse  of  that 
of  the  cotton  list,  except  in  the  displacement  of  Texas. 

MODE  OF  CULTUEE  AND  PRODUCT. 

The  mode  of  culture  before  the  war  is  too  well  kno\NTi  to  require  extended 
description.  It  consisted  of  ploughing  in  beds  of  four  to  six  furrows  each,  more 
or  less,  in  accordance  with  the  size  of  the  ploughs  and  the  desired  distance 
between  the  rows,  sowing  thickly  in  a  drill  opened  in  the  centre  of  the  bed,  at 
the  rate  of  two  or  more  bushels  of  seed  per  acre,  covering  with  a  strip  of  board 
(screwed  to  the  foot  of  a  common  shovel  or  scooter  plough)  made  concave  on  the 
under  surface,  to  fit  the  crest  of  the  ridge,  with  sharp  bevelled  edges,  a  de\nce 
which  Jeaves  a  slight  elevation  to  prevent  saturation  with  water  and  dresses  neatly 
the  sorface  of  the  ridge;  chopping  out  the  surplus  plants  and  all  weeds  on  the 
ppearance  of  the  third  or  fourth  leaf,  wdth  the  hoe,  followed  by  a  plough  to  round 
ap  the  ridge  and  cover  weeds,  or  preceded  by  it  when  the  field  is  so  rough  as  to 
expose  the  plants  to  the  liability  of  being  coveied  and  smothered ;  plougliing 
again,  and  bringing  to  ^*a  stand"  with  the  hoe  by  leaving  two  plants  (where 
but  one  is  eventually  allowed  to  remain;)  and  at  the  interv^als  of  20  days  con- 
tinuing to  plough  less  deeply  and  closely  to  the  plants  each  time,  cleaning  up 
with  the  hoe  any  remaining  patches  of  grass,  and  keeping  the  surface  of  the 
ridge  clean,  mellow,  and  smoothly  rounded. 

The  minor  details  of  the  culture  vary  with  the  circumstances  of  soil  or  season 
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and  the  peculiar  views  of  tlio  planter,  but  its  main  features  arc  nearly  invaiiaMe, 
and  ai'e  founded  on  the  practice  of  the  best  cultivators. 

No  radical  change  in  the  order  of  this  culture,  or  in  the  general  character  of 
its  processes,  is  looked  for,  though  positive  or  marked  changes  are  highly  desir- 
able in  thoroughness  and  economy  of  cultuie  j  nor  are  persons  hitherto  unac- 
quainted with  cotton-planting  expected  to  succeed  best  in  it.  The  wisest  of  the 
old  planters  are  the  most  successful  cotton-growers ;  they  are  borrowing  sugges- 
tions from  other  branches  of  agriculture,  accepting  hints  of  economy,  and  adopt- 
ing labor-saving  appliances,  and  they  are  reaping  substantial  benefits  from  their 
efiorts  in  perfecting  and  improving  the  old  practices ;  but  the  masses  are  not  follow- 
ing except  in  squads,  slowly  and  far  behind.  Many  new-comers,  after  a  season 
or  two  of  trial,  and  sometimes  sad  experience,  learn  the  business  and  infut^e  into 
it  new  energy  and  elements  of  success. 

There  are  other  questions  involving  the  management  and  economy  of  labor, 
improvement  in  farm  machinery  and  enrichment  of  soils,  upon  the  solution  of 
which  depends  the  profit  of  cotton  production,  to  a  far  greater  extent  than  upon 
the  order  and  peculiar  mode  of  planting  and  cultivating ;  yet,  small  changes  in 
these  particulars  will  eventually  facilitate  and  cheapen  the  processes  of  cotton 
culture.  The  practice  of  sowing  by  hand,  now  in  so  general  use,  will  give  place 
to  seed  planters,  and  the  covering  will  be  accomplished  simultaneously.  The 
present  modes  of  covering  are  various,  some  of  them  rude;  they  include  the 
concave  board,  the  notched  block,  a  forked  plough  or  arrangement  of  two  scoot- 
ers, the  harrow,  and  a  plough  followed  by  a  blocK,  to  obviate  the  effects  of  deep 
covering.  The  improvements  needed  in  ploughs  will  be  considered  in  another 
chapter. 

Yield. — The  average  yield  of  cotton  per  acre  has  never  been  ascertained  by 
an  actual  census.  As  with  com  and  wheat,  the  real  average  is  not  half  the  pro- 
duct commonly  realized  by  the  best  cultivators,  and  not  one-fourth  the  quantity 
a  good  soil,  rightly  managed,  is  capable  of  producing.  The  local  returns  upon  this 
point  are  quite  full,  and  doubtless  nearly  correct,  though  probably  too  high  rather 
than  under  statement.  Averaging  them,  with  due  regard  to  prominence  of  States 
and  sections  of  States  in  this  production,*  the  following  table  is  obtained,  show- 
ing the  estimated  average  product  per  acre,  and  the  average  product  per  "  hand,'' 
or  laborer : 


North  Carolina 
Sooth  Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 


Average 


States. 


190 


Product 

Product 

per  acre. 

per  band. 

Pounds, 

Pounds, 

160 

1,475 

145 

1,400 

170 

1,550 

165 

1,525 

175 

1,620 

195 

1,825 

250 

2, 200 

225 

2,150 

240 

2, 175 

165 

1,640 

1,750 


This  exhibit  places  the  States  in  the  following  order,  as  to  yield  per  acre : 
Louisiana,  Arkansas,  Texas,  Mississippi,  Alabama,  Georgia,  Florida,  Tennessee, 
North  Carolina,  South  Carolina.     The  plantations  in  the  first  two  States  are 

*  For  instance,  of  86  counties  in  Tennessee,  scarcely  one-third  have  ever  produced  cotton 
as  a  market  crop,  and  the  largest  portion  of  the  yield  of  any  year  is  obtaiiM)d  from  half  a 
do^en  counties. 
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mostly  Mississippi  bottoms,  uiit:nrp:i:sst(]  for  fitness  i:i  the  world.  TLc  Texas c^V- 
ton  fields  arc  on  the  lied  Itivcr  bottoms,  and  alluvial  jjoiLs  of  other  river  valleys 
of  southeni  Texas.  l^Iississippi  bas  cotton  lands  on  the  Miss*  ?sippi,Ei<r  Blacky 
and  Yazoo  rivers,  as  i^ood  as  the  best  of  Louisiana  or  Texas,  and  alr^o  has 
thousands  of  acres  in  tlio  eastern  and  southern  parts  of  the  State,  of  moderate 
fertility,  Tvhich  tend  to  reduce  her  averas^e.  Alabama  natural Iv  comes  next  in 
order,  and  the  Carolinas,  v/ith  the  most  depleted,  ravaged,  and  depopulated  cot- 
ton plantations  of  the  country,  close  the  list.  The  highest  average  is  but  half 
a  modem  bale,  the  lowest  less  than  a  third,  and  the  general  average,  190  iwunds, 
is  quite  as  large  a  figure  as  the  truth  will  wairant. 

Some  of  the  most  productive  counties  on  the  Mississippi  river  report  10  bales 
per  hand,  or  4,800  pounds,  or  almost  three  times  as  much  as  the  general  aver- 
age ;  and  the  sanx3  localities  cultivate  additionally  to  the  hand,  iivo  acres  in  am, 
yielding  35  bushels  each. 

The  order  of  the  average  product  per  hand  in  the  several  States  correspouds 
with  the  products  per  acre  of  each,  except  Tennessee.  The  general  average 
per  hand  J  1,750  pounds,  makes  the  average  cotton  area  per  hand  between  niw 
and  ten  acres. 

PHICES  OF  LABOR. 

The  returns  relative  to  the  prices  of  labor  in  ]  860,  and  for  the  last  two  years, 
are  of  much  interest,  showing  the  effect  of  fluctuations  in  value  of  products,  the 
difference  in  productive-  value  of  soils,  the  result  of  local  competition  for  labor, 
and  other  causes. 

In  the  following  table  of  w'ages  per  annum,  rations  and  clothing  are  included 
\Ndth  the  money  in  1860,  rations  without  clothinfl^  in  1867.  The  rations  consist 
principally  of  bacon  and  meal ;  three  and  a  half  pounds  of  the  former,  and  a 
peck  of  the  latter.  The  clothing  comprised  two  suits  of  summer  clothes,  two 
pairs  of  shoes  or  one  of  boots,  and  sometimes  a  pair  of  blankets.  In  the  tern 
"youtV  are  included  children  of  both  sexes,  of  not  less  than  fourteen  years. 
There  is  difficulty  in  obtaining  strictly  tmo  averages,  from  the  differiag  condi- 
tions in  employment  of  labor,  and  the  uncertainty  that  a  return  fully  represents 
all  such  peculiarities,  but  the  result  suffices  to  show  the  feverish  excitement  in 
cotton-planting  in  the  beginning  of  1867,  along  the  Mississippi  river,  in  Ten- 
nessee, Texas,  and  Georgia,  and  the  collapse  of  a  year  later,  when  prices  ruled 
low,  a  burdensome  tax  was  imposed,  loss  and  bankruptcy  were  rife,  and  gloom 
overspread  the  planting  community.     The  table  is  as  follows : 


Stntcs. 


Virginia 

North  Carol!  1 
Soutli  Carol:, 

Georgia 

Florida 

Alabama 

Misidssippi — 
Looigiiina .... 

Texas 

Arkansas 

Tennessee.... 


1860. 

1867. 

1868. 

MexL 

Women. 

Youth. 

Men. 

Women. 

routh. 

Men. 

Women. 

105 

46 

39 

102 

43 

46 

102 

41 

110 

49 

50 

104 

45 

47 

89 

41 

103 

55 

43 

100 

55 

43 

93 

,'e 

l'J4 

73 

57 

125 

65 

46 

83 

55 

13U 

80 

65 

139 

85 

52 

97 

50 

]38 

H'J 

66 

117 

71 

52 

87 

50 

1()6 

100 

71 

149 

03 

61 

90 

66 

171 

120 

73 

150 

104 

65 

104 

75 

160 

109 

80 

139 

84 

07 

130 

72 

170 

108 

eo 

158 

94 

73 

115 

75 

121 

63 

60 

136 

67 

65 

109 

51 

Toatk 


45 

39 
12 
47 
44 

40 
40 
& 
65 
67 
45 


Wages, — The  payment  of  wages — a  plan  tried  extensively  in  1866 — gen- 
erally proved  unprofitable,  the  ireedmen  being  inclined  to  use  too  fireely  tneii 
newly-found  liberty,  and  planters  were  generally  quite  as  little  at  home  in  the 
management  of  free  labor.  Much  of  the  labor  was  inefficient;  idleness  became 
contagious,  of  a  more  malignant  type  in  proportion  to  increase  of  numbers  work- 
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bg  together,  crops  were  neglected,  upbraidings  and  threats  somotimes  followed, 
and  the  cotton  fields  were  in  many  cases  left  in  the  lurch  at  the  critical  season 
of  picking.  Other  plans  had  been  followed,  and  promised  to  be  more  exten- 
sively adopted.     One  of  these  was 

Benting, — -^rhc  rent  is  sometimes  agreed  to  be  paid  in  money,  but  generally 
in  a  stipulated  portion  of  the  crop,  usually  one-third.  In  parts  of  Texas,  one- 
fourth  of  cotton  and  one-third  of  grain  crops,  is  a  common  rent.  In  some  parts 
of  Tennessee,  as  in  Polk  county,  more  farms  are  taken  for  rent  than  on  shares. 
It  is  asserted  that  pereons  renting  good  lands  "  at  halves,"  often  do  better  than 
to  get  two-thirds  of  the  produce  of  poor  farms. 

The  most  prevalent  and  popular  mode  of  contracting  proprietors  and  laborers  is — 

Working  upon  sJiarcs. — Great  diversity  has  existed  in  the  form  and  character 
of  contracts.  Few  freedmen  have  means  to  provision  themselves,  and  exceed- 
ingly rare  are  the  cases  in  which  they  can  obtain  credit  for  any  supplies  what- 
ever. Therefore,  whether  they  engage  to  furnish  rations  with  their  labor,  or  half 
of  the  feed  for  hoiuos  or  mules,  these  supplies  ai*o  all  chaiged,  the  aggregate  to 
be  deducted  from  their  share  of  gross  returns.  The  mode  of  contracting  pre- 
ferred in  1867,  in  South  Carolina,  required  the  payment  of  one-tliirdof  the  crop 
to  the  laborer,  who  furnished  his  own  rations.  A  similar  aiTangement  was 
common  in  Georgia,  where,  also,  many  plantations  were  rented  for  half^  all 
expenses  to  bo  borne  equally  by  planter  and  laborers.  In  some  parts  of  Florida, 
labor  was  furnished  with  all  supplies  except  clothing,  and  paid  one-fourth  of  ^e 
crop,  or  one-third  of  the  crop  without  rations.  In  Marengo  county,  Alabama, 
a  region  of  fine  plantations,  one-fourth  for  labor  is  the  rule,  or  one-third  without 
rations ;  and  similar  rates  are  ofifered  for  the  cultivation  of  other  nch  soils  in 
Alabama,  IMississippi,  and  further  west,  while  somewhat  better  teiins  are  given 
to  labor  in  less  productive  locations.  In  Amite,  Mississippi,  labor  and  board 
are  made  equivalent  to  farm  and  stock ;  in  Greenville,  Mississippi,  ono-fomth  is 
paid  for  labor,  one-third  for  labor  furnishing  its  own  supplies,  and  one-half  if 
the  expense  of  forage  is  shared  by  the  laborer ;  in  the  vicinity  of  Louisville, 
three-tenths  of  the  crop  is  given  for  labor ;  on  the  Yazoo  river,  one-fourth  of  the 
gross  product  is  paid  for  labor  furnished  with  rations  ;  in  Tippah,  Mississippi,  the 
farm  tools  and  stock  are  an  equivalent  for  labor,  rations,  and  feed. 

Profits  of  labor. — The  results  of  planting  in  1866  and  1867  were,  in  most 
cases,  disastrous  to  planters,  and  disappointing  to  laborei's  working  on  shares.  In 
some  sections,  the  entire  crop,  as  is  assertea  of  the  majority  of  plantations,  did 
not  suffice  to  pay  laborers  and  their  food  and  clothing,  j-et  the  price  of  labor 
might  be  lower  than  in  1860,  though  it  would  have  been  higher,  but  for  its  com- 
parative inefficiency.  The  generju  complaint  is,  that  labor  has  proved  unreli- 
able, unprofitable,  and  vexatious.  There  is  no  doubt  that  freedmen*s  labor,  in 
this  transition  period,  has  yielded  lower  results  than  the  compulsory  labor  of 
1860.  This  was  to  be  expected.  To  presume  that  ignorant  slaves,  hcrde<l  in 
masses,  released  from  all  control  except  the  restraints  of  statute  law,  should  at 
once  become  models  of  industiy,  frugality,  and  foresight,  is  to  accredit  to  them 
a  higher  wisdom  than  could  be  expected  of  their  masters  in  their  new  relations. 

Both  paities  have  much  to  learn,  many  errors  of  policy  or  practice  to  renounce, 
and  success  to  win,  by  a  better  understanding  of  the  means  for  attaining  it. 
Tliis  correspondence  has  proved  such  success  attainable,  and  already  attained  by 
a  few  persons,  who  not  only  had  the  confidence  of  their  laborers,  but  directed 
and  supervised  their  labor,  with  a  full  understanding  of  the  altered  conditions 
of  cotton-planting,  and  a  high  appreciation  of  the  required  changes  in  its 
economy. 

It  has  been  declared  by  representative  southern  men  that  negro  labor  is  the 

best  on  the  continent.     It  is  best  in  the  south  at  present,  because,  rude  as  it 

may  be,  it  is  almost  the  only  skilled  labor  for  cotton  culture.    When  white  men, 

in  any  considerable  numbers,  become  practically  acquainted  with  the  processes 
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of  cotton 
men  in  tl) 


grov.ing,  their  labor  will  pioLably  prove  supenor.  A  very  few  wbit« 
e  rort.ui  s(c:it»D  are  engnirerl  in  the  labors  of  agriculture.  When  the 
absurd  prejudice  oi"  the  poor  man  airainst  the  labor  necessary  to  raise  him  to  com- 
fort and  competency  no  longer  finds  a  place  in  the  bosom  of  the  white  man, 
there  will  be  no  Irck  of  producLion  for  home  sup])]y,  or  for  export,  and  the  waste 
places  will  l)o  built  np^  and  prosperity  and  abundance  will  bless  the  land. 

CIIAXGrS   IX   CTJLTUKE   AND   MANAGEMEXT. 

It  would  be  iTrriti.ylni^^  to  be  able  to  say  that  better  culture,  greater  economj 
in  agrici.Uiiial  jn'ocesses,  a  general  practice  of  fertilization,  and  a  thoron£rh  adap 
tat  Ion  to  chani;*ed  conditions  have  aheady  obtained;  yet  it  would  be  absurd  to 
cxpt-ot  it  at  oiice  or  under  existing  circumstances.  It  is  enough  to  know  that  an 
uniisiicil  {^})irit  of  energy  is  awakened,  which  has  already  begun  to  yield  valuable 
fniits,  i;ere  and  there,  at  isolated  points  thronghout  the  southern  States.  Tbe 
ag.icuJnual  mind  is  wakeful  and  active.  Intelligent  and  practical  writeii 
enrich  the  r.  i;ricr.ltural  press  with  advanced  ideas.  In  the  Carolinas  and  Georgia 
commercial  and  artilicial  feililizcrs  are  used  to  a  very  gieat  and  increasing  extent, 
and  their  comparative  value,  mode  of  application,  and  results  upon  different  aoi^ 
are  move  eagerly  canvassed  than  ever  before.  It  is  but  fair  to  say  that  peconiaiy 
inability  has  proved  a  bar  to  improvement  dictated  by  the  deliberate  judgment 
of  many  planters. 

An  instance  or  tv»'o  of  successful  planting  will  sers^e  as  an  example  of  progreai, 
to  which  the  most  conservative  are  compelled  to  look.  The  gentleman  men- 
tioned by  Benjamin  T.  ilanis,  our  correspondent  in  Hancock  county,  Georgia,  in 
the  following  extract,  has  long  been  known  as  an  exponent  of  high  culture: 

David  Dickson,  of  this  county,  has  produced  the  most  successful  results  in  growing  ccrn, 
cotton,  wheat,  onts,  potatoes,  Ac,  on  a  lHrg;0  scale,  for  the  last  20  years,  of  any  one  in  thi* 
vicinity,  llo  orif^inatcd  the  mode  which  he  has  so  snccessfully  pursued  and  which  is  oow 
generally  followed.  It  is  peculiar  only  in  the  fact  that  he  gives  more  distance,  both  to  com 
and  cotton,  than  was  formerly  given;  that  he  has  used  more  commercial  manures,  ploughed 
deeper  in  the  preparation  of  the  ground,  cultivated  shallower,  and  with  more  care  for  the 
youiij:  plant,  espociall^,  and  more  land  per  liand  and  per  horse,  than  our  planters  generallj 
nave  done.  It  is  but  just  to  him  to  add  that  these  results  were  obtained  with  more  iiaiitifs^ 
tion  to  hiinsHlf  and  laborers  than  is  often  found  on  other  plantations.  He  uses  PeruTian 
guano,  bone-dust,  plaster  and  salt,  combined  or  mixed,  under  his  own  watcliful  eye,  with 
such  domestic  manures  as  can  be  economically  raised  and  applied.  He  made,  in  former 
years,  from  3,000  to  5,000  pounds  of  ginned  cotton  to  the  hand,  with  a  superabundance  of 
corn,  pork,  beef,  wheat,  oats,  potatoes,  cheese,  watermelons,  &c.,  &c,  for  his  own  use  and 
for  the  use  of  his  negroes,  and  to  sell  to  others  v;ho  were  not  so  fortunate.  Like  all  others  io 
the  country,  he  cannot  now  produce  the  same  results  with  the  same  number  of  laborers. 

Mr.  Dickson  pulverizes  the  soil  thoroughly  in  preparation  for  cotton^  and 
manures  an  acre  (when  expecting  the  best  results)  with  160  pounds  guano,  240 
pounds  dissolved  bones,  100  pounds  salt,  and  IGO  pounds  plaster,  thoroughly 
mixed,  costing  about  $16,  the  mixture  deposited  in  an  eight-inch  furrow,  which 
is  covered  with  a  long  scooter  running  deeply  on  each  side,  leaving  a  rich  and 
mellow  seed-bed.  He  cultivates  cleanly  with  sweeps  and  uses  the  boes  once  or 
twice.  His  crops  are  remarkably  reliable,  tlje  most  destructive  casualties  caus- 
ing only  partial  failures ;  and  though  he  often  suffers  from  worms  or  drought, 
he  rarely  gets  less  than  a  bale  per  acre,  and  oftener  obtains  nearly  two.  "Mr,  Dick- 
son purchased,  in  1867,  Penivian  guano  to  the  amount  of  §12,000,  and  found  the 
investment  a  profitable  one.  Whether  this  profit  might  not  have  been  more 
cheaply  obtained  by  making  at  least  a  portion  of  these  fertilizers  upon  the  farm 
is  a  question  pregnant  with  meaning  to  southern  farmers. 

James  Davison,  of  Greene  county,  Georgia,  experimented  quite  extensively 
last  year  with  stable  manure  and  several  of  the  commercial  fertilizers.  The 
experiment  with  Peruvian  guano  increased  the  yield  140  per  cent,  when  com- 
pared with  the  jdeld  from  the  same  quantity  of  land  without  lertilizers.  Common 
wo^d  f*<]\f^^  pud  p^ilt  f^^vf  v^Vi  mcT^as?*  of  200  pf^  (*<»nt 
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Large  results  iiave  been  oLtainod  npon  poor  soils  by  fertilizers.  An  instance 
is  reported  from  OrbIow  county,  North  Carolina,  of  a  product  of  2,700  pounds  of 
seed  cotton,  or  about  800  pounrls  of  lint  from  one  acre.  Tke  cotton  was  culti- 
vated in  tbe  usual  way,  the  bind  highly  manured  with  a  compost  manure  con- 
taininj?  a  large  percentan^e  of  stable  manure.  Other  cases  are  reported  from  "  the* 
old  north  State.''  A.  B,  Davis,  of  Carteret  county,  produced  in  1SG7,  from  an 
acre  of  land,  2,^00  ])ouudH  of  seed-c^jtton.  using  for  manure  fish  only,  which  he 
caught  himself.  Calvin  Tucker,  of  Pitr  county,  also  produced  from  one  acre 
2,300  pounds  of  seed  cotton,  using  bani-yard  manure,  shell  lime,  and  leached 
ashes.  J.  T.  Pearson,  of  Wayno  county,  produced  from  one  acre  2,200  pounds 
of  seed  cotton,  using  with  barn-yard  manure,  cotton-seed  and  Bangh's  super- 
phosphate of  lime.  R.  W.  Pelletier,  of  Lenoir  county,  produced  from  one  acre 
2,06 1  pounds  seed  cotton.  The  !no<le  of  cultivation  in  these  cases  was  not  unusual, 
the  increased  yield  being  mainly  duo  to  the  fertilizers  used.  The  season  was  an 
unfavorable  one,  and  the  yield  would  Lave  been  much  larger  in  a  good  season. 
Instances  are  givon  of  similar  iscrease  of  production  in  other  frirm  crops,  as  the 
cereals  and  roots. 

13.  F.  Ward,  of  Butts  county,  Georgia,  gives  his  experience  in  the  management 
of  freedmen  as  folio v/s : 

In  l?XS  I  ^are  my  laborers,  all  ncf^'oes,  $^20  as  wo^es  to  raen»  and  $75  to  women  and 
boys,  and  fed  tbem.  Some  worked  a?  well  as  I  wished  ;  about  ODe-third  would  not  work 
unless  I  was  pjcseut,  and  then  not  cheerfully  or  well.  I  lost  my  provisions  of  com  and  meat, 
and  made  about  cnoT:frh  cotton  to  pay  tbem  their  wa^cs  in  full.  I  settled  with  them  fairly; 
all  were  satisfied,  and  wanted  to  stay  another  year.  They  were  all  worked  tog^etber.  I 
selected  for  tbo  next  crop  those  v»'itb  f^imilies  who  worked  well,  and  turned  off  tbe  drones.  I 
kept  married  men  altogether.  I  had  a  great  many  applications  to  hire,  which  gave  me 
choice  of  the  l&borers  around,  and  got  as  many  aa  I  wanted  to  work  my  land.  I  then  divided 
them  into  squads  and  families,  or  let  them  make  selections  of  their  own  co-workers.  I 
measured  ofl'  to  each  squad  a  portion  of  laud,  and  gave  a  mule  to  each  two  workers.  I  gave 
them  one-half  tbo  corn  and  ioddcr,  peas,  potatoes,  sorghum,  melons,  and  half  the  dried  peaches, 
and  one-third  of  tbo  cotton.  I  fed  the  plough  stock,  and  they  fed  themselves  and  found  their 
own  clt^tbing.  They  went  to  work  very  earnestly.  The  heads  of  squads  were  good  practical 
farmers.  1  had  rented  a  portion  of  the  land  to  white  laborers,  and  I  was  soon  enabled  to  get 
np  a  good  state  of  excitement  and  ambition  to  excel  in  tbe  quantity  of  crops  to  be  made.  Tbe 
negroes  worked  well,  and  made  good  crops.  Some  made  300  or  400  bushels  of  com  to  the 
hand,  and  some  fi  oui  three  to  five  bales  ol  cotton  per  capita,  besides  large  quantities  of  pota- 
toes, and  about  2r>0  gaWons  of  sirup  in  all.  We  sold  over  700- pounds  of  dried  peaches, 
besides  what  was  kept  tor  home  consumption.  They  were  to  furnish  their  own  provisions, 
but  by  about  the  middle  of  Juue  all  except  two  bad  applied  to  me  for  meat,  and  some  for 
com,  and  some  for  both.  I  referred  tbem  to  cur  contract;  thoy  acknowledged  its  terms,  bui 
said  it  took  more  to  feed  tbem  than  they  thought  for ;  they  had  '*eat  up  all  their  meat,  and 
their  money  was  all  gone  too."  I  had  to  supply  them  or  lose  the  crop ;  I  furnished  tbem,  of 
course.  They  did  very  little  after  the  crop  was  laid  by  until  time  to  gather  it.  They  finished 
gathering  before  Christmas. 

The  following  from  II.  11.  Springer,  of  Carroll  county,  Georgia,  furnishes 
another  illustration  of  the  Lenelits  derived  from  judicious  management  of  co- 
operutive  freedmen : 

In  ISfiC  I  employed  freedmen  and  gave  tbem  one-third  of  all  that  was  made.  I  furnished 
everything — land,  tools,  horses,  seed,  &.c.,  but  I  found  that  was  hardly  enough,  altbouffh 
thoy  worked  well.  In  JSG7  I  gave  tbem  one-half,  and  only  furnished  ibo  land  and  stock, 
and  fed  tbo  stock,  they  being  at  all  other  expense.  They  repair  my  fences,  clean  out  my 
dit<'b<-<,  and  keep  the  plantation  in  good  order.  This  plan  worked  well.  My  plantation 
looks  better  than  ever  before;  the  freedmen  work  better,  and  make  an  abundance  to  supply 
themselves  and  families.  I  am  at  but  little  trouble,  and,  if  anything,  they  are  working  better 
this  year  than  ever.  They  repair  and  keep  up  the  plantation  at  times  when  they  would  do 
nothing  else  ;  therefore  it  is  no  expense  to  tbem  but  labor,  and  a  great  saving  to  me.  I  will 
add  that  this  phm  is  being  rapidly  adopted  by  the  farmers  of  this  county.  Freedmen  would 
do  much  better  if  there  were  not  so  many  villians  prowling  over  the  country  seeking  to 
swindle  tbe  negroes  out  of  tbeur  hard-earned  wages. 

Mr.  Springer  cultivates  cotton  at  the  cost  of  10  cents  per  pound,  getting  four 
bales  per  hand,  besides  grain,  peas,  potatoes,  and  other  crops. 

Dr.  Tanner,  in  the  same  coimty,  obtained  500  pounds  per  acre  on  very  poor 
land  by  the  use  of  stable  manure. 
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A  planter  of  Jolinson  county,  Georgia,  cultivates  1,500  acres,  with  fertilizers 
made  by  supplying  his  own  stables  with  pine  straw.  His  cotton  is  estimated  to 
cost  but  six  cents  per  pound. 

Dr.  S.  P.  Burnett,  of  Fort  Gunes,  Georgia,  manured  25  acres  of  poor  pine 
land,  and  obtained  18  bales  of  500  pounds  each,  costing  six  cents  per  poimd. 

In  Tatnall  county,  Georgia,  an  experiment  with  guano  resulted  as  follows: 
7  rows,  with  guano  under  the  ridge,  331  pounds;  7  rows,  with  an  equal  quantitr 
on  the  6ui*face,  246  pounds;  7  rows,  ^thout  guano,  104  pounds. 

The  product  of  the  soil  has  been  increased  one-third  in  Clarke  county,  AlahaTiia, 
by  the  use  of  superphosphate  of  lime. 

Albert  Grumpier,  near  Childersburg,  Talladega  county,  Alabama,  cultivates 
15  acres  per  hand,  10  in  cotton  and  5  in  corn,  bedding  high,  manuring  m  the 
drill  with  a  compost  of  stable  manure  and  muck.  He  obtains  an  increase  d 
one-third  by  the  use  of  guano.  Wa  cotton  is  estimated  to  cost  11  to  12 J  cents 
per  pound. 

Instances  of  intensive  culture  are  reported  in  Mississippi  and  other  States. 
Fertilizing  is  little  practiced  except  in  the  Atlantic  States.  The  alluvial  soils 
of  Alabama,  Mississippi,  Arkansas,  and  Texas,  are  practically  regarded  as  inex- 
haustible, and  are  cropped  continuously,  with  little  fear  of  exhaustion.  It  h& 
not  been  discovered,  however,  that  ma^iures  occasion  any  injury  in  such  locations. 

There  is  not  only  an  expressed  intention  of  diversifying  agriculture,  but  a  few 
are  making  efforts  in  that  direction,  neglecting  cotton,  or  wholly  discarding  it 
Thomas  R.  Tennison,  of  Clark  county,  Arkansas^  illustrates  the  views  and 
practice  of  this  class : 

I  cnltivato  ftboQt  80  acres,  one-half  bottom  land,  the  other  rolling,  sandy  land ;  abont  40 
acres  in  fmi^ — apples,  pears,  peaches,  plains,  cherries,  and  a  general  variety  of  small  Cmits, 
all  of  which  do  extremely  well  here.  I  have  a  bam,  cotton-g^D,  mill,  wood-saw,  (cat-o^) 
sngar  mill,  and  evaporator,  sulky  plough,  donble  shovels,  CoIUds  and  Co.*8  cut  sti^-el  ploofbs, 
Geddes*  harrow,  cotton  planter,  com  plaDter/one  Avery,  No.  8,  and,  perhaps,  one  ball  tongue. 

I  use  bara-yard  and  stable  manures,  incorporated  with  swamp  muck.  I  have,  also,  a  buk 
of  shell  marl,  which  is  abuadaut  in  all  parts  of  this  couuty,  on  which  I  draw  occasioDallj. 
We  use  all  our  spare  cotton  seed,  also,  as  a  fertilizer.  I  find  by  experience  that  a  corn  crop 
can  be  doubled  by  using  rotted  seed,  a  handful  to  the  hill.  The  above  is  the  only  bm  I 
know  of  where  an  improved  implement  is  used,  or  has  a  bam  or  shelter .  for  etock,  or  osei  t 
level  on  hillsides.  As  I  have  no  disposition  to  gamble,  or  invest  in  lotteries,  I  do  not  laiM 
cotton. 

Every  variety  of  farm  product  for  use  and  for  sale,  fat  stock,  no  dehts,  and  money  in  pocket, 
are  indications  of  my  way  of  striking  a  balance  in  favor  of  the  improved  mode  and  ilnpl^ 
ments. 

PLANTnrO  BY  COLOBED  UEN, 

The  general  tenor  of  information  upon  this  point  is  that  such  efTorts  have 
usually  resulted  in  failure.  It  tfhould  also  be  remembered  that  failures  have  hecn 
more  numerous  than  successes  among  whites,  as  8ho\vn  by  the  same  retans. 
The  difficulties  to  be  encountered  have  been  not  only  worms,  excessive  rains, 
droughts,  floods,  and  fields  overrun  with  pernicious  growths  of  neglected  years, 
but  inexperience  in  business  calculations,  a  proverbial  lack  of  foresight  in  the 
uneducated  plantation  negro,  a  prodigal  hospitality  while  a  pound  of  bacon  or  a 
bushel  of  sweet  potatoes  remains,  and  an  inability  to  appreciate  the  economic 
value  of  passing  time.  There  are  instances  enough  of  thrift  and  foresight  to 
refute  the  proposition  that  the  race  is  and  must  be  incapable  of  business  manage- 
ment, when  time  and  opportunity  for  such  practical  education  shall  l>e  enjayed; 
at  the  same  time  it  is  shown  to  be  unwise,  in  view  of  the  overwhelming  evidence 
of  their  present  unfitness  to  manage  plantations,  to  advocate  the  undertaking  of 
cotton  planting  or  general  farming  by  the  fi'eedmen  generally.  If  there  are  any 
ambitious  enough  to  brave  the  risk,  with  money  enough  to  make  a  commencement, 
they  should  be  permitted  the  trial ;  but  the  *'  hands"  generally  should  be  encouraged 
to  work  for  wages  until  they  can  test  their  ability  to  manage  for  themselves,  at 
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least  to  tlie  extent  of  economizing  tboir  earnings,  and  saving  a  surplus  for  the 
contingency  of  the  future  in  a  life  of  freedom.  • 

A  sufficient  number  of  the  various  classes  of  rei>orted  experiments  to  give  an 
accurate  idea  of  the  import  of  the  returns  will  be  briefly  presented.  A  repug- 
nance to  cotton  culture  was  early  evinced,  which  rendered  it  difficult  at  first  to 
contract  for  their  labor,  and  prevented  engaging  in  it  on  their  own  account. 
They  know  it  meant  work  from  January  to  Christmas,  and  work  was  not  the 
idea  of  freedom  which  they  had  received  from  the  inculcation  of  example  or 
the  te:iching  of  observation ;  to  be  free  was  to  hunt  and  fish,  and  lounge  about 
the  county  town ;  to  the  v/omen  it  was  to  desert  out-door  employment,  and  ape, 
in  a  slight  degi'ce,  the  fasliions  and  habits  of  the  more  fortunate  white  race. 
Those  having  the  disposition  to  labor  were  encumbered  and  impeded  by  gossip- 
ing idlers. 

Failures. — Among  the  many  cases  of  unsuccessful  planting  reported,  is  one  of 
a  black  man  in  Mississippi,  who  lost  $10,000  in  an  attempt  to  cultivate  cotton. 
Another  in  Amite  county,  Mississippi,  hired  five  or  six  hands,  obtained  credit 
for  farm  stock  and  utensils,  and  in  two  yeara  was  left  in  debt  between  $1,000  and 
$2,000.  Another  in  the  same  county  who  had  formerly  managed  successfully  18 
hands  for  his  master,  and  who  was  deemed  an  intelligent  and  excellent  manager, 
went  to  work  with  a  force  of  17,  four  being  women,  and  three  youths  j  rented  fertile 
bottom  land,  agreeing  to  pay  one-third  of  the  product  as  rent.  He  bought  of 
his  landlord  two  mules,  four  horses,  eight  cows,  and  borrowed  four  yoke  of  oxen,  a 
wagon,  1,200  pounds  of  bacon,  40  bushels  of  com,  3,000  pounds  of  fodder,  and 
.obtained  credit  for  $1,000.  He  obtained  four  bales  of  cotton,  raised  no  com,  fod- 
der or  vegetables ;  both  mules  were  dead  at  the  end  of  the  year,  two  horses  were 
run  off  and  sold,  two  yoke  of  oxen  reported  dead,  one  yoke  of  oxen  and  two 
horses  turned  over  to  the  landlord  so  poor  they  could  scarcely  stand,  and  no  rent 
or  debts  were  paid,  and  $500  debt  was  further  incun-ed. 

Such  an  occunence  as  the  following  has  been  common :  A  planter  who  had 
famished  a  yoke  of  oxen  and  a  cart  to  a  fi-eedman,  who  had  four  children  to 
help  him  in  the  field,  seeing  him  on  his  way  to  a  neighboring  village  with  a 
small  load  of  wood,  and  knowing  that  his  little  cotton  fann  was  rapidly  going 
to  grass,  asked  him,  "How  is  thisf  "Oh!  I  an  out  of  tobaccy,  and  am  gwine 
to  town  to  sell  a  load  of  wood."  His  wife  was  housekeeping,  and  his  four 
children  had  gone  fishing.  His  cows  brought  him  two  calves,  but  he  lost  both 
because  he  was  too  indolent  to  mow  a  small  quantity  of  hay  and  pea  vines.  The 
veteran  Agricultural  editor,  Dr.  M.  W.  Phillips,  of  Mississippi,  gives  the  result 
of  extensive  observation,  declaring  that  the  freedman  may  have  a  third,  a  half, 
or  even  an  entire  interest  in  a  crop  he  is  cultivating,  and  if  any  one  will  give 
for  a  week,  or  for  a  single  day,  more  than  usual  rates  in  cash,  he  will  leave  the 
crop  in  the  grass,  and  earn  a  few  dollars  to  spend  "  for  some  trifle  that  would 
only  please  a  child."  In  portions  of  Arkansas,  it  is  asserted,  only  the  poorest 
hands  who  cannot  get  situations  set  up  for  themselves. 

From  Alabama  come  reports  that  their  management  of  farais  has  proved  33 
per  cent,  less  effective  than  that  of  whites  j  and  one  coiTcspondent  says  they  do 
not  produce  a  bale  to  the  hand. 

Reports  of  farming  bj'  freedmen  in  Avoyelles.  Louisiana,  represent  the  colorctl 
managers  as  "  the  choice  of  the  ex-slaves  j"  that  "  they  work  steadily,  but  lack 
foresight,  as  in  their  race  generally."  A  correspondent  in  the  parish  of  East 
Feliciana,  Louisiana,  ^^Tites : 

Iij  every  iustanco  within  my  knowledge  where  colored  men  have  Rttemptcd  to  raise  cotton, 
or  to  cultivate  any  other  product  whatever,  on  their  own  account,  they  have  entirely  fUiled, 
and  those  furnishing  them  with  supplies  have  invariably  lost  money.  The  restraint  of  for- 
mer times  being  removed  they  are  not  ytt  adapted  to  the  new  state  of  things,  and  cannot 
bear  to  be  contiued  to  regular  labor.  Their  disposition  is  to  be  content  wiih  the  most  pre- 
carious subsistence ;  wheic  left  to  themselves  they  reside  iu  huts,  and  live  upon  small  game  and. 
corn  meal. 
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A  correspondent  in  Washington  county,  Mississippi,  where  the  soil  is  as  fertile 
as  tbo  valley  of  the  Nile,  says  he  had  four  sqnads  of  fi*eedmen  at  work,  each 
squad  consisting  of  ten  hands.  One  party  raised  31  bales  of  cotton;  a  second 
25 ;  a  third  22,  and  the  fourth  12,  all  aiveraging  430  pounds  each.  The  net 
proceeds  of  the  cotton  would  not  pay  the  ejq)ense8.  In  every  case  within 
his  knowledge  the  planter  having  his  work  done  for  a  share  of  the  crop  lostmone) 
and  the  freedmen  were  unable  to  pay  for  what  was  furnished ;  and  all  independ 
ent  attempts  at  planting  by  freedmen  brought  them  into  debt.  Many  case3  are 
mentioned  of  industrious  men,  successful  managers  for  years,  under  direction  of  the 
masters,  who  had  failed  to  produce  enough  to  pay  expenses.  Many  wTiters  concor 
in  stating  that  they  do  not  know  of  an  instance  in  which  a  freed  man  would  have 
anything  left  after  paying  his  debts.  The  following  statement  concerns  a  regioc 
in  which  farming  is  more  diversified.  The  writer,  of  Stanley  county,  ^ionli 
Garolina,  gives  both  unpromising  and  favorable  data  upon  the  subject : 

A  neighbor  was  keeping,  in  1860,  six  male  hands,  with  two  women,  and  three  or  four  childrec, 
on  a  plantation  containinc^  80  acres  of  bottom  land,  and  as  much  upland.  These  hands  and  their 
overseer,  with  the  help  of  six  head  of  mules  or  hon>es,  were  in  the  habit  of  making  jearlj^O 
bales  of  cotton,  150  barrels  of  com,  50  bushels  of  rye,  besides  roots,  hay,  and  ^rden  re^ 
tables.  Last  year  he  divided  his  farm  into  three  lots,  gave  charg^e  of  one  lot  to  one  of  his 
former  slaves,  the  most  intelligent  among  them,  who  has  a  wife  and  four  children  able  to  do 

food  work.  The  landlord  found  two  mules,  their  feed,  and  all  the  necessary  iniplemeiits. 
'he  freedman  found  himself  and  family,  and  was  at  no  other  expense.  The  whole  man^e- 
ment  of  the  crop  was  left  t4>  him.  A  second  lot  was  intrusted  to  two  good  hands,  with  their 
wives — also  two  mules,  as  with  the  first  The  third  lot  was  left  to  the  owner's  son,  who  hired 
a  black  man  for  a  part  of  the  crop.  The  three  lots  were  tolerably  well  laid  o6r  as  to  eqaAlitj 
of  fitness  for  the  crops  to  be  ma«fe.  One-half  of  the  crop  was  the  stipulated  rent  All  tre&t 
to  work,  each  left  to  his  own  judgment.  They  made  com,  wheat,  oats,  and  cotton.  Iwent 
through  the  crop  several  times  while  it  was  growing.  A  worse  condition  of  things  had  nerv 
been  seen  on  the  premises  on  the  part  left  to  the  management  of  the  freedmen.    The  small 

grain  in  many  places  was  choked  with  bushes  and  briars ;  the  grass  and  weeds  gained  and 
ept  the  upper  hand  everywhere.  At  the  close  of  the  year  the  two  families  of  colored  peo- 
ple had  made  less  than  20  barrels  of  com  each,  30  bushels  of  wheat,  50  bushels  of  oats,  and 
two  bales  of  cotton  each.  The  owner's  son,  with  one  helper,  made  as  much  corn,  wheat,  oats, 
and  cotton  as  the  other  two  seta  of  tenants  put  together.  The  whole  crop  was  not  worth 
more  than  half  the  value  of  the  crop  of  18G0.  The  colored  men  went  into  debt  so  laieelj 
for  provisions  and  otherwise,  that  but  a  few  bushels  of  the  com  and  wheat  falling  to  tboir 
share  was  left  them ;  the  price  of  the  cotton  was  nearly  all  absorbed  by  the  advances  made 
during  the  ^  ear,  and  there  was  nothing  lefl  whereon  to  make  another  crop.  The  result  was 
that  of  their  own  accord  the  colored  men  entreated  the  son  of  the  landlord  to  tike  everything 
under  his  control.     On  that  condition  they  are  farming  this  year  on  the  same  premises. 

On  the  contrary,  two  families  of  colored  people,  composed  of  six  hands,  two  women  and 
two  children,  undertook  to  make  a  crop  on  a  plantation  where  some  75  acres  of  middling  bot- 
tom land  alternate  with  50  acres  of  upland.  They  worked  bravely,  listeucd  with  dorilitjto 
advice  in  regard  to  their  work,  and  the  result,  in  spite  of  adverse  seasons,  was  100  burrels  of 
com,  200  bushels  of  wheat,  100  bushels  of  oats,  2o  bushels  of  peas,  75  bushels  of  potatoes, 
and  4,000  pounds  of  ginned  cotton.  The  value  of  that  crop  in  18G0  would  have  been  $1,*^, 
but  is  now  equal  to  $1,800,  the  half  of  which  &lls  to  the  snare  of  the  freedmen,  as  per  con- 
tract Tbey  farm  this  year  on  the  same  premises,  with  their  own  horses  and  feed,  and  pay 
the  landlora  such  rent  only  as  any  white  man  would  have  to  pay  imdcr  the  same  circum- 
stances. 

Successes. — Comparatively  few  cases  are  mentioned.  Among  them  are  the  fol- 
lowing :  A  freedman  in  Johnson  county,  Georgia,  cultivated  with  bis  own  hands 
25  acres  of  cotton,  and  made  15  bales  averaging  480  pounds  each. 

In  Lauderdale  county,  Mississippi,  an  intelligent  man  procured  two  horses  in 
1866  and  made  six  bales  of  cotton  on  rented  land,  coming  out  $100  in  debt.  He 
retained  the  same  bands  in  1867  and  made  nine  bales  cotton  and  was  S200  in 
arrears,  but  Las  paid  off  old  scores  and  says  be  will  try  it  again.  He  bad  corn 
and  forage  sulScient  for  the  season,  and  is  getting  a  Btock  of  bogs  and  cattle. 
The  reporter  believes  he  will  eventually  succeed. 

An  Alabama  freedman  produced  500  pounds  of  cotton  on  a  small  farm  of  bis 
own  by  working  in  leisure  boors  at  intervals  of  regular  service. 
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A  coiTCspondent  in  Ellis  county,  Texas,  writes :  ,     , 

I  have  had  10  or  12  negro  families  cultivatine  land — generally  on  the  shares.  All  planted 
cotton-  Only  one  made  a  lespecmble  crop.  lie  Avas  a  very  old  man,  formerly  a  foreman, 
and  off  tbn  e  acres  he  raised  tureo  bales,  and  nicely  picked  it  so  as  to  class  a  strictly  **  low 
middling"  in  market.  I  know  of  another  who  did  justice  to  his  cotton  crop.  He  is  a  neat 
farmer,  and  is  respected  by  all  who  know  him.  My  other  hands  hardly  averaged  700  ponnds 
of  seed  cotton  per  acre. 

A  fn^edmnn  in  Geoririii  cultivated  seven  acres  in  cotton  and  23  in  corn,  and 
three  in  other  crops,  wnli  his  own  labor  and  that  of  one  horse.  Tlie  work  was 
accomplished  with  ease.  The  corn  and  cotton  he  kept  clean,  and  no  help  v/as 
reqnired  or  delay  siificred. 

All  these  facts  show  many  difficulties  to  be  encountered,  valuable  capabilities 
to  be  improved,  and  a  splendid  opportunity  for  the  exercise  of  patience,  humanity, 
tact,  wisdom,  and  a  genius  for  reducing  order  out  of  chaos.  The  task  is  difficult — 
the  prospect  of  ultimate  success  hopeful. 

SIZE   OF   PLANTATIONS. 

The  views  of  correspondents  as  to  the  number  of  hands  most  profitably 
employed  on  a  plantation  generally  hinges  on  the  reliability  of  freedmen's  labor. 
If  planters  could  obtain  and  profitably  manage  largo  numbers,  most  of  them 
would  now,  in  obedience  to  the  prevailing  custom  of  the  country,  hire  as  many 
as  their  means  would  provide  for  or  their  land  would  keep  employed.  While 
many  intelligent  planters  deprecate  the  insane  pursuit  of  one  object,  tending  to 
decrease  the  value  of  one  product  and  enhance  the  price  of  all  others,  the  gi'eat 
desire  for  immediate  returns,  and  the  general  ignorance  of  all  cropping,  except 
that  which  brings  cotton  and  com,  combined  to  make  cotton,  if  not  so  much  a 
specialty  as  formerly,  the  great  resourco  still  for  ready  money.  Yet  all  are  com- 
pelled to  yield  to  the  fiat  of  inexorable  circumstances.  Large  planting  opera- 
tions have  been  tried  and  failed.  Smaller  undertakings  have  generally  succeeded ; 
and  small  farms,  cultivated  with  the  constant  supervision  of  an  intelligent  and 
industrious  owner,  have  always  as  a  rule  brought  comfort  and  prosperity,  and 
always  will.  It  must  be  admitted,  however,  that  this  superior  profit  of  small 
farms  depends  on  the  greater  economy  of  labor  under  the  eye  of  the  farmer.  If 
it  is  possible,  as  it  may  not  now  be  generally  in  the  south,  to  secure  actual  per- 
formance of  service  in  full  proportion  to  the  number  employed,  the  hirger  the 
farm  the  greater  the  profit  As  in  the  case  of  a  large  hotel  or  manufactory, 
where  perfection  of  system  is  attained,  the  profit  would  be  increased  in  greater 
proportion  than  the  increase  of  acres  or  capital.  As  one  writer  remarks,  "  an 
engine  will  grind  the  meal,  gin  the  cotton,  and  do  the  sawing"  on  a  laige  farm 
as  well  as  a  small  one.  The  answer  to  this  question,  therefore,  depends  not  only 
on  the  comparative  reliability  of  different  families  or  groups  of  freedmen,  but  on 
the  farmer's  working  capital  and  his  capacity. 

The  estimates  of  the  proper  number  of  hands,  under  present  circumstances,  are 
quite  various,  as  might  be  anticij)ated.  Each  correspondent,  from  his  own  stand- 
point, reasons  plausibly,  and  perhaps  judges  accurately.  One  deems  30  a  profit- 
able number,  because  he  has  seen  30  managed  with  profit.  Another  in  his 
vicinity  has  witnessed  failure  on  large  plantations,  and  success  with  a  single 
family  or  two  of  freedmen,  and  he  su^i^ests  three  or  four  unhesitatingly ;  others 
think  10  a  judicious  medium,  or  pcrluips  15  or  20.  The  reasoning  on  this  point 
is  copious  and  interesting.     An  extrrict  or  two  only  can  be  given: 

The  coii{^re^atin{r  of  a  hir^e  numbcT  of  Ireednien  on  larp^e  nlantations,  solely  with  a  view 
to  ohtainiuf^  tlieir  labor,  and  as  much  of  it  as  possible,  with  tuo  least  outlay,  without  nlYoicl- 
inj»  opportunity  for  education  and  niorai  iinprovement,  has  lesulted  in  disagrt'oujent,  insub- 
ordinatiou  and  los3  to  all  parties  concerned.  A  few  colored  people  employed  by  a  whita 
family,  or  in  a  neighborhood  where  there  are  but  few  freedmen,  educate  themselves  rapi  iiy, 
and  adopt  the  habits  and  morals  of  the  wliitcs  around  them. 


^ 


424  AGRICULTURAL   REPORT. 

Where  jealousies  t)r  quarrels  do  not  spring  from  associating  large  numbers, 

many  complain  of  the  very  common  evil  of  shirking,  as  in  the  following  homely 

but  unequivocal  terms: 

With  a  larg^e  number  of  bauds,  one  does  bad  work,  another  follows  suit,  ontil  all  get  to 
cheating — so  many  the  boss  can't  tell  who  doos  the  bad  work. 

A  correspondent  says :  "  The  less  the  better— better  if  none  at  all." 
Another  would  employ  a  large  number  upon  the  following  plan : 

I  would  state  that  my  hands  this  season  are  working  in  squads  of  from  three  to  nine,  and 
if  I  was  abli;  I  \v«uld  divide  land  into  small  lots,  and  put  a  comfortable  house  on  each  lot, 
have  a  Bchool  house  and  church  in  the  most  «cntral  part,  and  I  would  compel  all  children  to 
go  to  school  and  pay  for  the  same  by  working  in  the  crop.  And  1  would  force  them  to  go 
to  school  and  to  work. 

IMPEOVED   FAH:^  IMPLEMEKTS. 

The  instinunents  used  in  cotton  culture  have  been  exceedingly  rude.  Until 
within  a  few  years,  most  of  them  have  been  made  in  neighborhood  blacksmith 
shops,  and  often  by  the  blacksmith  of  the  plantation,  in  a  style  which  was  the 
excess  of  bungling.  Some  of  the  implements  were  of  peculiar  form,  not  in  use 
in  other  sections  of  the  country,  as  the  scooter,  or  bull-tongue,  a  straight  strip  of 
four-ipch  bar  iron,  pointed  and  bent  j  and  the  sweep,  cleaning  and  stirring  fn)m 
18  to  32  inches  of  surface,  is  universally  popular.  These  implements  are,  doubt- 
less, susceptible  of  gieat  improvement  j  if  of  the  best  fonn,  they  can  be  farmoro 
regular  in  curves  and  smoother  in  surface,  and  of  better  material,  working  with 
less  power,  and  lasting  longer.  Then  there  is  tho  "  scraper,"  the  "half-shovel,'' 
"  shovel,"  "  gopher,"  and  other  peculiar  forms  of  implements.  The  turning  plough, 
used  in  beddiiig-up,  has  already  been  greatly  improved,  though  the  improvement 
has  not  been  sufficiently  disseminated.  Steel  ploughs  are  beginniug  to  come  into 
use.  One  con-espondent  says  he  would  as  soon  think  of  using  an  iron  axe  as  a 
plough  all  iron.  A  gi'cat  variety  ofploughs  is  reported,  of  local  or  general  popu- 
laiity,  as  the  "Collins,"  "Brinly,"  "Avery,"  "Dodge,"  "Livingston,"  "TayW 
"Allen,"  "Calhoun,"  "Duvall,"  "Miller,"  "Mohawk  Clipper,"  "Carey; 
'^Watt,"  "Brooks"  subsoiler,  and  othei*s.  Gang  ploughs  and  sulky  cultivators 
have  recently  been  introduced,  but  hav«  not  become  popular.  The  complaint  is 
made  that  they  "do  not  kill  the  crab-grass"  and  thoroughly  clean  the  rows. 

The  opinion  is  expressed  by  some  correspondents  that  greater  care  iu  break- 
ing up  and  laying  olf  the  land  would  facilitate  the  use  of  these  implements,  and 
greatly  reduce  the  cost  of  cultivation.  Knox's  horse-hoe  is  popuhir  where  intro- 
duced.    The  Scovil  hoe  is  frequently  mentioned  very  favorably. 

Dr.  ]M.  W.  Phillips,  of  Mississippi,  in  discussing  the  economy  of  "cotton 
planters,"  says  he  call  open  the  funows,  and  drop  and  cover  as  many  acres  by 
the  use  of  this  irapleraeut  as  can  be  planted  by  double  the  force  in  the  old  way; 
and  also,  that  with  a  horse-hoe  he  can  cultivate  as  well  and  nearly  twice  as  much 
as  with  a  turning- plough.  He  believes  that  a  large  field  can  be  kept  cleaner 
with  the  sulky  cultivator  than  with  any  other  implement,  but  that  two  horses 
cannot  properly  prepare  land  enough  to  keep  it  goibg.  This  is  a  subject  of  great 
importance,  demanding  separate  and  full  discussion.  It  is  evident  that  a  gif^it 
impetus  has  recently  been  given  to  the  uso  of  improved  forms  of  iinplcnieuts; 
that  many  of  them  may  require  particular  adaptation  for  use  in  cotton  fields; 
that  there  is  much  prejudice  yet  to  overcome  in  securing  their  general  introduc- 
tion ;  and  that  they  are  destined  to  cheapen  the  cost  and  enhance  the  profit  of 
southern  agricultural  production. 

IS   COTTON  THE  MOST  PROFITABLE  CFwOP  ? 

In  districts  where  cotton  has  long  been  produced  exclusively,  the  predoraina- 
ting  opinion  is  that  it  is  the  most  profitable  crop.  In  localities  in  which  failuro 
has  marked  the  record  of  the  last  two  years,  doubts  are  expressed  of  its  sui)cri- 
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ority  in  tliis  respect.  Some  assert  that  "  anything  is  more  profitable.''  Want 
of  experience  with  other  crops  has  evidently  influenced  the  opinions  of  many  in 
favor  of  this  stapla  product. 

There  is  a  growing  tendency  to  enlarge  and  extend  into  new  districts  the  area 
of  sugar-cane  planting.  Flori'la  and  southern  Georgia  are  regarded  as  promis- 
ing sections  for  this  purpose.  In  Conecuh  county,  Alabama,  the  following  com- 
parison is  made : 

J.  M.  Mclntire  planted  one  acre  in  su^^ar-cane,  and  20  in  cotton.  The  one  acre  in  cane 
made  seven  barrels  of  molasses,  at  $1  25  per  fr^allon,  and  1,000  stalks  for  seed,  altogether 
worth  $400.  The  20  acres  in  cotton  made  six  bales,  which  sold  at  12-}  cents  per  pound,  and 
netted  $375.    The  cano  did  not  requiro  any  more  labor  than  one  a«re  of  cotton. 

Returns  from  Louisiana  indicate  a  revival  of  the  sugar  interest,  and  point  to 
an  increase  of  100  per  cent,  in  1SG8  over  the  crop  of  1867.  In  the  parish  of 
Avoyelles,  last  yearns  area  of  150  acres  of  canes  will  be  increased  to  GOO  acres, 
all  the  canes  being  resei*ved  for  planting. 

A  coiTespondent  enthusiastically  claims  north  Louisiana  as  "the  best  grape 
and  peach  region  of  the  world,"  and  that  fruit  culture  will  displace  cotton -growing 
there.  Strawberries  begin  to  ripen  by  the  23d  of  March ;  the  Scuppemong 
family  of  grapes  never  fails,  and  figs  are  prolific  and  hardy. 

The  Palnia  Christi  (castor-oil  bean)  is  very  profitable  in  Texas.  It  grows 
spontaneously  in  some  parts  of  the  State.  The  Cameron  county  correspondent 
deems  it  the  crop  that  will  ultimately  enrich  the  Rio  Grande  valley.  Stock- 
growing  is  also  mentioned  as  promising  better  profit  than  the  prevailing  culture. 

The  average  product  per  acre — 190  pounds — as  deduced  from  these  returns, 
is  not  a  very  remunerative  exhibit.  At  15  cents  per  pound,  an  acre  would  pro- 
duce $28  50,  and  each  laborer,  at  an  average  of  1,750  pounds,  would  "make^ 
a  gross  earning  of  S262  50.  An  acre  of  wheat,  at  the  average  for  1867,  through- 
out the  United  States,  is  worth  §23.  If  the  estimate  given  in  the  statistician's 
report  of  $33  per  acre,  based  upon  a  somewhat  higher  price  of  cotton  for  the 
past  year,  be  taken  for  this  comparison,  the  advantage  will  still  bo  largely  on  the 
side  of  wheaty  in  view  of  the  wide  difiefcnco  in  the  labor  required  in  the  culture 
of  these  crops. 

A  wide  field  is  opened  for  comparison,  which  may  profitably  be  entered  in  the 
futiuc.  It  is  safe  to  assert,  without  further  investigation,  that  cotton  will  always 
constitute  a  profitable  element  in  the  future  system  of  fann  rotation  of  the  south. 

STOCK-GKOTTTN'O. 

The  tcstinK)ny  to  the  value  of  this  part  of  the  country  for  stock-growing  is 
voluminous  and  convincing.  Little  has  been  done  in  this  direction ;  the  preda- 
tory character  of  a  portion  of  the  population  has,  in  many  places,  reduced  the 
stock  of  hogs  and  sheep  to  a  minimum.  The  climate  and  products  of  this  region 
are,  in  many  respects,  admirably  suited  to  the  cheap  production  of  meat  and 
wool.  Swine  can  bo  profitably  fattened  on  such  luxuries  as  peaches  and  sweet 
potatoes.  Of  tlie  entire  stock  of  domestic  animals,  in  certain  sections  of  the  cot- 
ton States,  less  than  one  pound  in  eveiy  hundred  is  produced  by  feed  furnished  Uy 
the  care  of  man.  In  the  area  between  the  Yazoo  and  Mississippi  rivers,  inhab- 
ited in  1860  by  less  than  9,000  whites,  in  which  428,000  acres  were  in  cultiva- 
tion, there  were  then  87,000  hogs,  10,980  sheep,  and  69,260  cattle,  all  raised 
without  care,  with  no  reference  to  a  market,  entirely  for  home  consumption. 
Fortunes  are  made  in  Texas  by  rearing  cattle  for  sale  at  S5  to  $10  per  head. 
That  the  business  of  stock-growing  will  be  greatly  extended  within  ten  years 
and  be  found  verv  rennnicrative,  mav  be  considered  certain.  With  laws  for 
protection  against  the  ravages  of  dogs,  the  south  can  easily  supply  the  entire 
conntiT  with  wool,  and  rnniisli  an  erpml  amount  for  exportation  at  a  better  profit 
than  has  ever  been  obtained  in  the  cultiue  of  cotton. 
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SUGGESTIONS  TOTVARDS   IMPROVEMENT. 

Every  intolligent  correspondent  presents  some  judicious  suggestions  of  improvA 
ment,  in  accordance  \vntli  his  own  practical  education,  and  the  peculiar  circmii- 
stances  of  his  neighborhood.  There  is  almmdant  evidence  of  a  change  of  views, 
more  or  less  wisely  suited  to  changed  circumstances ;  and  with  all  the  diveraty 
of  climates,  soils,  and  other  elements  of  production  in  agriculture,  which  influ- 
ence indi^^dual  opinions,  there  is  a  degree  of  unanimity  in  views  of  what  sball 
constitute  a  reformed  system  of  culture,  that  proves  unerringly  their  truth  ad 
wisdom.  Adopting  them  so  far  as  they  appear  reasonable,  and  in  accordance 
with  the  true  principles  of  culture,  as  recognized  in  the  practice  of  scientitic  fann- 
ers of  this  and  other  nations,  the  following^  hints  for  the  agricultural  reconstmo 
tioH  of  this  section  are  presented  : 

Beduction  in  siee  qf  farms. — In  all  countries  whore  land  is  cheap,  there  is  s 
tendency  to  attempt  the  cultivation  of  too  large  an  area  in  proportion  to  capital 
and  labor — a  course  which  leads  to  impoverishment  and  ruin.  A  working  c^ 
ital  of  $50  to  SlOO  per  acre  is  required  in  England,  aside  from  the  value  of  the 
land,  which  is  seldom  owned  by  the  farmer.  In  the  south  the  landholder  shonM 
have  at  least  a  sum  equal  to  the  average  value  of  the  farms  of  that  section,  for 
expenses  of  stockinff  and  working.  Failing  either  in  sufficiency  of  money  or 
labor,  he  should  sell  land  enough  to  obtain  it,  whether  it  be  a  fourth,  half,  or  even 
three-fourths  of  his  present  farm.  Land  without  labor  is  worthless ;  and  if  the 
coming  of  laborers  is  awaited,  in  the  expectation  of  accruing  wealth  in  real  estate, 
while  the  owner  refuses  to  sell,  his  ultimate  loss  will  exceea  by  far  a  present  sao- 
riiice  of  half  his  estate. 

Diversity  in  production, — While  cotton  may  ever  be  a  prominent  crop,  it  sLonld 
only  be  cultivated  as  one  of  several  products  for  exportation,  and  an  ample 
sufficiency  of  everything  consumed  upon  the  farm  should  be  grown  at  home. 
The  idea  that  southern  horses  should  be  obtained  from  Kentucky,  flour  from  Mis- 
souri, and  part  of  the  com  supply  from  Illinois,  has  been  a  curse  to  the  cotton 
States.  Specious  and  false  was  the  theory  of  reciprocity  of  material  intereflts; 
it  never  can  be  profitable  to  carry  bulky  agricultural  products  a  thousand  miles, 
to  be  used  on  soils  as  rich  and  cheap  as  any  in  the  world,  at  an  expense  for  trans- 
portation far  exceeding  the  cost  of  production  at  the  place  of  consumption.  The 
variety  of  which  this  region  is  capable  is  tnily  wonderful  j  embracing  all  the 
cereals,  grasses,  vegetables,  and  fruits  of  the  temperate  zone,  with  many  of  the 
productions  of  the  tropics.  A  belt  extending  from  25®  to  39°  north  latitude, 
including  a  range  of  elevations  amounting  to  6,000  feet,  and  geological  formar 
tions  fi'om  the  primitive  granite  to  alluvion  now  in  proc<»ss  of  deposition,  cannot 
become  a  wealthy  region,  rich  by  persistenco  in  the  culture  of  a  single  product. 

Sugar  production,  though  a  special  industry,  must  become,  from  the  necessidefl 
of  our  people,  as  also  from  the  adaptation  of  soil  and  climate  to  the  growth  of 
cane,  a  prominent,  growing,  and  profitable  interest,  which  should  not  be  neg- 
lected. It  promises  at  present  to  become,  within  three  years,  a  business  of  greater 
magnitude  than  in  1860. 

*  The  Ramie,  (Bcehmeria  tenacissinuij)  a  fibre  of  superior  strength  and  beauty, 
is  upon  trial,  and  hopes  are  entertained  that  it  may  eventually  add  to  the  pro- 
ductive resources  of  this  region. 

The  production  of  cotton-seed,  castor  and  other  oils  should  be  largely  extended. 

The  culture  of  grapes,  peaches,  olives,  fige,  oranges,  lemons,  bananas,  and 
a  great  variety  of  other  fniits  of  ihq  semi-trof^ical  and  temperate  climates  is  des- 
tined to  afford  pleasant  and  profitable  occupation  to  a  large  number  of  people. 

notation. — With  variety  of  crops  there  may  be  system  and  recupemtion  in 
place  of  the  present  waste  and  exhaustion.  Ruin  fallows  continuous  planting  of 
hoed  crops ;  the  soil  must  be  shaded  with  the  luxuriance  of  green  crops;  grasses 
must  be  furnished  to  stock  fer  supplies,  both  of  meat  and  fertilizers.     Heretofore, 
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as  exhaustion  was  threatened,  "  rest "  has  been  the  remedv — such  rest  as  attends 
the  gTowin:^  of  weeds  and  broom  sedge,  filling  the  soil  with  seeds  of  pomicions 
growth  aiid  ixjots  of  tenacious  grasses  to  plague  the  future  cultivator. 

The  rotation  should  include  but  one  year  of  eotton,  with  com  and  peas  and 
clover  an«l  other  crops,  varying  the  order  and  variety  according  to  soil  and  other 
circumfct:xuccH,  the  course  extending  fenr  or  five  years,  and  so  airanged  as  to  cover 
the  surface  with  green  crops  at  least  half  the  time.     A  C/orrespondent  says  : 

Tho  wholo  of  eastern  Virginia  could  bo  renovated  in  six  years  if  farmers  had  energy  and 
means  to  persevere  in  a  proper  system  of  rotation.  Instead  of  two  and  three  tield  shifts, 
they  sliould  adopt  and  adhere  to  a  six-field  rotation,  somewhat  as  follows :  First,  corn ; 
second,  otits,  seeded  with  clover ;  third,  clover,  pastured  by  sheep  and  hogs;  Fourth,  wheat, 
seeded  with  clover  and  orchard  grass ;  fifth,  hay  ;  sixth,  pasture. 

Two  years  of  clover  to  one  each  of  com  and  wheat,  are  suggested  as  a  proper 
rotation  by  correspondents  in  western  Carolina.  Dr.  Phillips,  of  the  Southern 
Farmer,  would  place  three-foarths  of  the  land  in  pasture,  grow  roots  and  vege- 
tables for  stock,  and  three  acres  of  com  for  evexy  one  of  cotton. 

For  feeding  stock  and  fertilizing  the  soil,  the  cultivation  of  peas  promises 
better  than  that  of  corn.  Peas,  sweet  potatoes,  and  clover  should  occupy  a 
prominent  place  in  the  rotation. 

Improved  culture. — In  former  years  culture  has  been  equivalent  to  careless 
scratching  of  the  surface  to  the  depth  of  two  and  a  half  inches,  more  or  less.  Deep 
thorough  culture  has  proved  as  beneficial,  in  the  few  instances  in  which  it  has 
been  practiced,  as  in  other  climates  and  soils.  The  case  of  David  Dickson,  of 
Georgia,  is  a  representative  one  upon  this  point. 

Horizontal  culture  and  hill-side  ditching  are  requisite  on  hilly  lands.  It  is 
probable  that  uplands  are  deteriorated  much  more  rapidly  by  washing  than  by 
the  abstraction  of  the  elements  of  crops.  The  best  soils  are  of  a  texture  so  fine 
as  to  yield  readily  to  the  force  of  the  surface  currents,  and  the  rains  are  so  heavy 
that  the  utmost  care  only  sullices  to  prevent  destruction  of  the  soil  of  hillsides. 

Farm  econmiy  and  improvement, — ^Wintor  shelters  for  stock  should  be  provided. 
Bams  for  protection  of  farm  animals,  for  economy  in  their  management,  and 
the  preservation  of  farm  products  and  implements,  should  be  erected,  with  cellars 
adapted  to  the  collection  and  preservation  of  manures.  No  farm  is  in  its  highest 
condition  of  eflficiency  without  these  improvements,  and  no  climate  sufiiciently 
mild  to  dispense  with  them. 

Fertilizers. — With  **full  gamers,  good  pasture,  and  fat  stock,"  as  a  correspond- 
ent suggests,  there  is  no  lack  of  abundant  means  of  fertilization.  To  force  a 
single  crop,  or  to  obtain  a  stand  ©f  clover  or  other  resources  for  feeding  animals 
or,  for  green  manuring,  guano  often  gives  marked  and  profitable  results  j  in  com- 
bination with  other  fertilizers,  to  supply  a  deficiency  of  ammonia,  it  is  often  highly 
advantageous ;  where  more  bulky  nianures^  furnishing  similar  elements  of  fertil- 
ization, are  diilicult  to  obtain  or  expensive  in  transportation,  it  is  sometimes  admis- 
sible; but  as  a  regular  resourco  for  tho  annual  crop,  the  use  of  guano  will 
ultimately  impoverish  the  soil  and  its  owner.  Every  farmer  should  rely  mainly 
upon  his  stock  for  manures ;  hogs  should  be  fattened  upon  field  peas ;  cattle  and 
horses  should  be  penned  at  night  in  deeply  littered  yards.  Accretions  to  the 
manure  pile  may  bo  made  from  a  gieat  variety  of  sources,  including  all  docajnng 
vegetable  and  animal  matter,  waste  and  wash  from  Che  kitchen,  muck  from  the 
swamps,  and  pine  straw  or  loaves  from  tho  forest. 

There  are  many  special  fertilizers  in  this  section,  ample  for  a  perpetual  supply 
of  ail  pos.sible  diain  upon  the  resources  of  the  soil.  The  coast  line  from  Virginia 
to  Texas,  including  all  the  sounds,  inlet^s,  bays,  and  estuaries,  has  an  aggregate 
extent  of  thousands  of  miles,  and  every  mile  can  fumish  abundant  stores  of  lish 
and  yea- weed  for  manuring  adjacent  fields.  Oyster-shell  lime  is  also  plenty  and 
oheap  in  the  tide-watOT  region. 
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No  mineral  manure  is  more  abundant  than  marl,  wLicli  is  found  in  the  whole 
tide-water  section  of  tlie  Atlantic  coast,  in  the  Mississippi  valley,  and  in  Texaa 
It  underlies  wide  belts  of  various  depths,  often  very  near  the  surface;  it  is  in 
many  localities  easily  obtained  in  large  quantities ;  and  its  value,  though  varia 
ble,  Is  undoubted  for  application  to  soils  needing  lime.  Gypsum  can  be  obtained 
from  native  beds,  at  no  great  distance  from  any  locality  in  the  South.  Lame  is 
abundant  in  tlie  mountain  valleys,  from  Vii'ginia  to  northern  Alabama;  and  the 
** rotten  limestone"  fonnations  uf  Alabama  and  Mississippi  are  unsurpassed  for 
fertility. 

Air  these  home  resources  should  bo  used  in  bringing  up  the  average  cotton 
yield  from  190  to  500  pounds  per  acre,  and  obtaining,  from  half  of  the  present 
acreage,  all  of  the  fibre  needed,  leaving  free  a  sumcient  area  to  produce  the 
bread,  the  fruits  and  vegetables,  the  beef  and  mutton  necessary  for  the  home 
population,  and  a  sui-plus  of  the  lighter  products  for  exportation. 

Farm  implements. — When  half  a  million  men  were  ^vithdra^vn  from  the  agri- 
cultm'o  of  the  northern  States,  by  the  exigencies  of  war,  their  place  was  supplied 
by  farm  implements  and  machinery.  The  scarcity  of  labor  in  the  south,  result- 
ing from  a  like  cause,  must  be  remedied  in  the  same  way.  It  is  probable,  that 
of  every  $3,000  spent  for  farm  labor,  S1,000  at  least  might  bo  saved  by  the 
introduction  and  efiective  use  of  the  most  approved  labor-sovmg  appliances. 
Com  has  been  cultivated,  on  certain  prairie  farms  of  large  size,  on  which  labor- 
saving  machinery  has  wrought  with  the  minimum  of  human  aid,  at  a  cost  of 
scarcely  nunc  than  a  dollar  per  acre ;  and  it  is  probable  that  southern  crops  will 
soon  bo  cultivated  at  half  the  average  cost  of  the  past  tlureo  years,  in  part 
through  the  economy  of  farm  implements.  Improved  ploughs,  cultivators,  capa- 
ble of  cleaning  daily  greatly  enlarged  areas,  steam  engines  for  driving  gins 
and  threshing  grain,  and  perhaps  steam  ploughs  for  breaking  the  soil,  mih  many 
other  foraisof  applied  mechanical  science,  will  erelong  save  annually  Si  00,000,000 
otherwise  payable  for  animal  or  human  muscle.  This  is  the  labor  that  is  reli- 
able, controllable,  ever  ready,  never  failing,  and  cheap  withal.  It  is  the  labor 
that  has  given  wealth  to  the  north,  and  it  is  destined  to  perform  an  equal  service 
for  the  south. 

Miscellaneous  desiderata, — One  of  the  most  essential  needs  of  the  South,  attain- 
able only  with  improvements  already  suggested  and  with  the  increase  of  pwpala- 
tion,  is  ii  belter  quality  of  roads  and  greater  care  in  keeping  them  in  good  con- 
dition. A  saving  of  transportation  and  breakage  amounting  to  tens  of  millions 
annually  would  ensue  from  the  accomplishment  of  this  item  of  advancement 

An  increase  of  laborers,  especially  of  intelligent  and  skilled  workers  in  e\'ery 
branch  of  agnculturo  and  horticulture,  are  necessary  to  rapid  progress.  A  por- 
tion of  this  increa.se  should  bo  obtained  at  home,  and  the  remainder  should  be 
drawn  by  special  inducements  from  other  States  and  other  countries. 

Our  correspondents  very  properly  suggest,  as  aids  to  agricultural  advancement, 
the  dissemination  of  agnaultural  newspapei*s  and  books,  the  increase  of  schools, 
workshops,  grist  and  saw-mills»  manufactories,  and  railroad  facilities. 

A  new  career  is  opened  to  the  South ;  a  new  system  of  agriculture  is  beginning 
to  bo  adopted  which  promises,  even  while  emerging  from  the  chaos  of  ahmpt 
change  and  the  shock  of  grievous  dis?appointment,  to  bless  her  people  with  a 
higher  prosperity,  within  a  single  decade,  than  they  have  ever  previously  enjoyed. 
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[Compiled  from  monthly  reports  mode  to  the  Smithsonian  Institution  through  this  depart* 
ment.  The  observatiomi  were  made  daily  at  the  hours  of  7  a.  m.  and  2  and  9  p.  m.,  with 
slight  occasional  exceptions.  ] 
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Minimnro  tempera- 
ture. 

Mean  temperature. 

i 

6 
1 

s 

'  23.8 

In. 

3.00 

14 

"^7 

13 

38.  1 

;  2J.7 

].  10 

28 

53 

14 

36  2 

1.95 

;  15  6 

l.W) 

28 

51 

1 

29.3 



1  21.2 

1.43 

24 

50 

10 

34.6 

i  2 1.6 

1.32 

17 

52 

14 

36.6 

3.50 

19.1 

1. 53 

28 

54 

7 

32.9 

1.96 

'  24.4 

13 

54 

16 

37.2 

,  '::i.  1 

i.72 

17 

56 

12 

38.1 

4.28 

2::.  0 

1.3.1 
1.  10 

1  2.'.  9 

17 

64 

15 

37.5 

4.65 

.  'n.  7 

2.  C:) 

17 

50 

16 

35.3 

4.22 

17.8 

l.OI 

17,18 

49 

4 

31.7 

4.10 

17.8 

1.05 

28 

60 

0 

32.7 

2.55 

18.9 

2.  23 

1,13 

48 

2 

31.9 

a46 

16.  1 

2.73 

28 

54 

—  6 

30.0 

3.40 

18.  6 

2.70 

19  3 

13 

61 

10 

—  2 

37.8 

20.  2 

...... 

28 

53 

10.11 

5 

34.9 

*  18.2 

0.97 

8 

62 

—  7 

34.7 

2.'86 

20.6 

1.77 

35.0 

3.59 

£4.3 

17 

54 

11 

16 

37.5 

i 
24.2 

I.  00 

17 

58 

11 

13 

3a3 
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2T8 

1.  :>:> 

14 

60 

10 

7 

36.7 

30.1 

1.32 

1.14 

58 

11 

12 

41.6 

5.44 

27.4 
22.  3 

1.12 
1.33 

17 

54 

11 

7 
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•••«•• 

25.6 

1.24 
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4.05 

-. : 

32.8 
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21.4 

2.40 

18^ 

63 

10,11 

5 

42.2 
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1.50 

16 

64 

10 

6 

42.2 

6.10 

24.4 

24.5 

1.95 

42.3 
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24 

85 

31 
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30.8 

2.69 

24 

73 

19 

46.8 
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24 

79 

17 
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33.1 

3.33 
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16 
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70 

18 
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10 
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10 
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'  StAtioni  In  States 
aud  Territories. 


ALABAMA. 


Moulton 

Carlo wvillo  . . . 
Fi*li  RiveK... 
Prairie  Bluff.. 
Uniootown  ... 
Green  Bpringg. 


Arerages  ... 

FLORIDA. 


Jacksonyille 
Port  Orange 

Gordon 

Femaadina. 


Areracea 


TEXAS. 


Chapel  HUl 
Austin 


Averagea.... 

MISSZSSIPrL 


Fayette.. 

Natchez  . 
Kingston 


Averagca.... 

ARKANSAS. 


Helena  .... 
Fort  8mith. 


ATerages 

TKNRESSXX. 

Tnscnlnm  College. 
Lookout  Motintain 
ClarksYiUe 


ATerag«i 

KENTUCRT. 


Chileshnrg. 
Lonigyille.. 
Donvillo . . . 
Lexington . 


ATerages. 


OHIO. 

New  Lisbon  . . . 
East  Fairfield.. 
Stenbenviile... 
Martin's  Feny. 

PainesYille 

MilnorsviUo.... 

Clereland 

Do 
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GaUipolis 
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Date. 


31 

W,  14 
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13 
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«i 
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^• 
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74 
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57 
62 
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41 
45 
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46 
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38 
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19,27 
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2,17,28 
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30 
30 
30 
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30 
30 
30 
30 
30 
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B  9 
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21 


32 
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28 
28 


20 
17 
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2C 


16 
3 


10 
3 
4 


6 

2 

10 

0 


—18 

—  8 

—  8 
—13 

3 
—20 

—  4 

—  5 
—24 

0 


36.4 
45.2 
50.9 


44.6 

4a  2 


44.5 


52.1 
56.9 
51.0 
48.3 


52.1 


53.7 

51.1 


52.4 


45.4 
49.2 
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4a  2 


40.4 
37.2 


38.8 


30.1 
33.4 
31.7 


31.7 


26.6 
26.6 
29.7 
2a7 


27.9 


20.3 
18.8 
22.0 
19.5 
19.8 
1&3 
20.2 
20.7 

las 

23.6 


g 

a 


In. 

0,26 
1.88 
0.90 


1.70 


1.19 


4.62 


4.62 


0.75 
0.00 


0.38 


1.97 
0.75 


1.36 


3.71 


.3.71 


1.61 


1.61 


3.19 
2.93 
2.73 
2.76 


2.90 


3.59 
2.00 


4.40 
2.10 


2.34 
i.*92 


FEBRUARY. 


Date. 


21 
25 
24 
25 


25 

25 

20,26 

21,26 


24 
3 


24 
18 
24 


13,23,26 


15 
25 
15 


15 

18 

18,23 

15 


28 
16 
16 
28 
28 
28 
18 
18 
t8 
23 


08 

«> 
c 

a 


72 
80 
76 
62 


61 


86 
79 
80 
79 


79 
84 


80 
83 
80 


72 


71 
73 
69 


66 
63 
65 
66 


60 
53 
55 
58 
54 
62 
60 
60 
58 
63 


I   S 


Date. 


10 
10 
10 
lU 


10 


10 
10 
10 
10 


9 
10 


9,10 

10 

9 


9 


10 

9 

Vi 


10 
10 
10 
10 


10 
10.11 
10 
II 
10 
11 
10 
10 
10 
10 
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a 


3 


c 

•3 
« 
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L9 
24 
27 
25 


19 


32 
38 
29 
SJ7 


34 
25 


24 

24 
32 


17 


12 

11 

•  4 


-11 

-  2 

-  1 


1 
4 
5 
0 
4 
1 
4 
3 
1 
0 


51.9 
56.7 
56u0 
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IS 

LU 


5L8      LS 


»5.6!  l;s 
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64.0 

ea.2 

56l7 


IS 


6L4I   itf 


65l9 

sa4 


aoo 
as 


6L8!  aas 


56.2 
54.4 
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1.55 
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45^5 


45l5 


44.5 

49.9 
45.3 


46.3 


ass 


&» 


45.2 

42.7 
43.4 
33.0 


9.a) 
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7.S6 
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40.0    aos 


34.4 
39.0 
36.9 
32.3 
3a3 
3.12 
34.6 
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4L6 


«70 
S.43 


LSI 
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8 
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31 

48 

30 
30 

—IS 

2a7 

19.8 

In. 
L46 
1.64 

28 
28 
18 
28 
18 
27 
18 
1 

18 
13 
18 

53 
60 
56 
58 
63 
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60 
54 
58 
60 
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10 
10 
10 
10 
10 
10 
10 
10 
10 

n 

—  3 

—  2 

—  4 
2 

—  4 
10 

0 
—10 

—  4 
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34.4 
34.4 
37.0 
3&5 
3a3 
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39.5 
32.8 
34.4 
38.1 
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3.42 

3.30 

Urfleld.... 
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31 
31 
31 
31 
31 

49 
49 
46 
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55 
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30 
19,30 
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29 
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—17 
5 
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31 
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50 
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19,30 
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10 

—  4 

—  7 

—  2 
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31 
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12 
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8 
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7 

54 
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52 
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10 
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2 
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4 
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17.6 
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19.5 
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8.54 
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31.8 
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1.56 
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:oo 

It 

2.12 

on 

ad 
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ia7 

2.29 

27.8 

2.80 

•"^   ...... 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 

44 
53 
57 
47 
47 
55 
49 
50 
43 
48 
55 

30 
17 
29,30 
30 
17 
17 
30 
29 
17 
18 
22 

—13 

—  6 
0 

—11 
—11 
0 
—16 
—10 
—16 

—  5 

—  2 

18 
23 
8.13,14 
23 
18 

15,23 
28 
18 
28 

13,18 
15 

57 
62 
62 
59 
58 
64 
58 
60 
60 
57 
66 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

—11 

—  8 
—10 

—  8 

—  8 

—  6 

—  6 

—  4 
—15 

—  2 

—  1 

d 

17.4 
21.6 
24.7 
19.3 
19.7 
26.0 
19.3 
21.6 
16.1 
21.9 
26.3 

2.53 
1.82 
6.18 
2.45 
2.50 
8.30 
LOO 

3.'36 
8.80 
8.59 

34.2 
36.5 
4L7 
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35.2 
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33.2 
39.3 
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36.8 
41.4 
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5.64 

7.34 
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3  40 
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ftCity 

«lis 

er 

a  70 

2.90 

"5.90 
4.95 

7.15 

21.4 

2.75 

36.6 

5.51 

•^ ....... 

31 
31 

40 
42 

17,29 
17 

—14 

—18 

13 

28 
28 
28 
12 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

45 
57 
58 
53 
71 
51 
51 
62 
49 
60 
73 
54 
64 
58 
60 

10 
10 
10 
10 
10 
10 
10 

9 
10 
10 
10 
10 
9,10 
10 

9 

—13 

—  6 
—17 
—24 
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—20 
—17 

—  5 
—28 
—18 
—13 
—20 
—10 

—  9 
—12 

16.0 
20.3 

'i'ii' 

3C.0 
30.4 
24.3 
43.9 
26.5 
26.7 
32.2 
23.6 
26.8 
29.0 
27.0 
29.5 
23.9 
30.0 

2l23 

caflTO ..... 

31 
16,31 
31 
31 
31 
31 

38 
61 
41 
43 
44 
41 

29 
23 
17 
29 
29 
17 

—28 
—  8 
—18 
—20 
—10 
—22 

12.9 
27.2 
14.8 
14.6 
2a  2 
12.9 

2.50 
L90 
2.45 
2.20 
1.38 
2.86 

3.94 

6.20 

3.30 

h 

&85 

4.00 

«o 

8.83 

i  ......... 

31 
31 
31 
31 
31 

50 
44 

40 
45 
46 

n 

29 

29 

17,29 

17 

—16 
—21 
—17 
—12 
-14 

i6.7 
15.9 
17.3 
19.6 
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Stations  in  Statei 
and  Territories. 


ILLINOIS— Cont'd. 


Peoria 

Springfield 

Loaml 

Waterloo 

Dnboii 

Galesbnrg  ....... 

llancheoter 

Mount  Sterling... 

Andalosia 

Aagnsta , 


ATerages. 


WIICONSIN. 


Manitowoc.. 
Plymoatb... 
MUwaokee.. 

Do 

Delavan ... 
Waapacca . . 
Embarrass. 
Rocky  Ron . 

Beloit 

Baraboo.... 
Bayfield... 


ATerages. 


MOfNISOTA. 


Beaver  Bay. 
Redwing.. 

Afton 

St  Paul.... 

Do 

Minneapolis. 

Sibley. 

MewUlm... 


ATcragef . . 

IOWA. 


Clinton 

Lyons 

DtaTenport 

Dnbnqae 

Mnseatine 

Atalissa 

Monticello 

Fort  Madison 

Onttenberg 

Ceres 

Mount  Vernon .... 

lowaCi^ 

Independence 

Near  Independence 

Waterloo 

Osage 

Iowa  Falls 

Dei  Moines 

Algona 

Fontanelle 

Harris  Oroye 

Fort  Dodge 


ATerages 


JANUARY. 


Date. 


31 
6 

31 
6 


31 
31 
31 
31 
31 


31 
31 

5,31 

31 

31 

3 

4,20 
31 
31 
31 
3, 12, 31 


31 
3,7 
3 
3 
3 
3 
3 
3 


31 
7,31 
31 
31 
31 


7,31 

31 

31 

31 

31 

31 

31 

31 

4,31 

4 

4 

3 

3 

31 

31 

31 


46 
52 
54 


48 
56 
62 
48 
54 


35 
35 
42 
39 
40 
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28 
37 
37 
39 
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28 
33 
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47 
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18 
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21 

17 
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17 

17,29 
17 
17 
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29 
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29 


29 
29 
29 
17,29 
17,29 
29 
17 
17 
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29 
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29 


29 
29 
29 
17 
29 
29 
29 
29 
29 
17 
17 
28 
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27 
27 
17 
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1 

-  6 
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—15 
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—24 
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14.3 


16.0 
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ai 
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a 
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a 
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o 

a 

-a 
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2.40 
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2.67 
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0.85 
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24 
9 
0 


10 

10 
9 
9 

10 
9,10 

10 
9,10 

10 
9 

10 

10 
9 

10 
9 
10,11 
9 
9 
9 
9 
9 
9 


—  7 

—  3 

—  6 

—  3 
0 

—11 

—  4 

—  8 
—10 

—  7 


—10 
—15 
—11 
—12 
—18 
—10 
—18 
—14 
—16 
—12 

— ao 


—28 
—19 
—23 
—24 


I 

a 
5 


s 


Dtg. 
31.9 
32.4 
33w3 
34.9 
37.2 
29.2 
34.8 
319 
3a6 
33.2 

2a5 


26.9 
2Sw0 
27.4 

2a4 

24.7 
94.7 
23.6 
94.7 
23.9 
26.8 
17.5 

94.8 


13.  & 

las 

15.9 

ia2 


—30 
-31 
—90 


—15 
—20 
—13 
—19 
—14 
—  9 
—15 
—11 
—24 
—11 
—18 
-18 
—18 
—93 
—14 
—21 
—17 
—16 
—96 
—16 
—16 
—19 


14.1 

ia4 

15.3 
15.0 


2&9 
94.9 
9&1 
25.1 
95.5 
25.5 

9ae 

3a6 

93.3 

24.8 
24.4 
26w3 
23.3 
2a8 
29.7 

ia3 

21.0 
2&2 
14.7 
94.4 
23.4 

2as 

94.0 
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Stationfl  In  States 
and  Territorieg. 


lOSSOURL 


St.  Louis 

St.  LotiiB  Univer'y. 

AUenton 

Union 

Canton 

BdlnboTf 

RoUa 

BanisonTille 

Oregon 


JAKOART. 


Date. 


31 
31 
31 
31 


31 
31 
31 
6,15,31 


u 
o 
a* 

a 

Si 

p" 

6 

CO 


58 
59 
61 


ATerasM. 


KAHSA8. 

Leavenworth 

Olatha 

Atchison 

I«eR07 

Burlingame 

State  Ag.  College 
Council  Grove  ... 


irSMLAfllLA. 


Elkhom. 
Bellevne. 
QleDdala 


Averages. 


UTiJI  TERRITORT. 

Ot  Salt  Lake  City. 
Wanship 


Averages. 


CALIFORNIA. 

San  Francisco  . . 

Sacramento 

Elk  Grove 

Monterey 


Averages. 


ORSOOR. 


Alban 
Corv 


nv., 
ollis. 


MONTANA  nit. 

Helena  City 


ai 

31 
31 
31 
12 
15 
15 


31 
31 
31 


18 
80 
7,20,21 
28 


27,31 
27,28,29 


17,28 


55 
62 
62 
45 


Date. 


18,28 
17,18 
2 
2,21,23 


56 
60 
48 
67 
56 
47 
48 


36 
40 
37 


50 
60 
60 
63 


58 
56 


45 


27 

21 

1,2 

1 


1 

1 

1,27 

2 

27 

27 

27 


5 

5 

—  7 

0 


—  7 

—  8 

—  6 

—  3 


S 


9 

a 


Deg. 
25.6 
26.3 
22.0 
25w4 


27 

1 

27 


13 
25 
25 


14,15 


9 
6,7,9 


23 


-10 

-  8 

-  6 

-  7 

-  8 
-12 
-12 


—10 
—  2 
—10 


41 
35 
36 
36 


25 

28 


—16 


17.3 
29.3 
22.9 
2a9 


23.7 


20.1 
21.4 
20.7 
2a9 


22.5 
94.0 


22.1 


14.6 
18.5 
14.5 


15.9 


49.5 
48.2 
49.4 
50.8 


49.5 


41.5 


17.9 


o 


a 

o 

a 


In, 
2.29 
2.02 
2.66 
L45 


L92 
1.88 
2.06 


FEBRJJART. 


Date. 


13 
13 
13 
28 


2.04 


L93 


1.90 
1.40 
0.50 
0.63 
a  70 


1.18 


2.28 
1.80 
1.84 


1.97 


8.35 
3.44 
4.75 
3.61 


5.04 


14.45 


1.40 


23 

7,17 
11,12.27, 
28 


g 
o 

a 

a! 
a 

•g 


Deg. 


67 
72 
67 
65 


70 
56 
55 


D.Hte. 


10 

10 

9 

9,10 


10 
9 
9 


28 
28 
28 
7,17,28 


7,27 
28 


28 
27 
27 


27 
26,27 


3,10 

26 

10,11 

5,26 


64 
64 
66 
63 


57 
59 


50 
53 
58 


55 
46 


55 
60 
61 
63 


2 

1,8 


9,26 


£3 

50 


45 


9 

9.21 

9,21 

21 


u 


C  i. 


a 
a 


u 

i. 

a 


a 

eS 


Veg. 


Deg. 


o 

9 

•? 

■»* 

« 

a 

O 

a 

-a 

PS 


In, 


7 

—  1 
1 

—  6 


40.2 
38.1 
38.0 
32.2 


3.43 
3.48 
2.18 
3.40 


—  4 
4 

—  3 


37.5 
34.7 
32.1 


36.1 


21 
91 


9,21,24 
21 
f,21 


7,24 
14 


23 

15 

17 

9,23 


14 
14 


SO 


0 
3 
1 


32.5 
33.3 
31.2 
36.5 


2 
3 


-12 
-  7 
-10 


15 
0 


39 
36 
36 
34 


25 
28 


—23 


32.3 
3a7 

33.3 


20.9 
26.7 
22.9 

23.3 


32.9 
25.6 

29.3 


47.6 
49.0 
49.4 
32.9 

44.7 


38.6 


18.0 


3.70 
6.56 
4.89 


3.95 


3.46 

3.40 

12.10 

3.18 


3.01 
5.50 

5.11 


1.05 
2.44 
2.70 

9.06 


1.09 


9.« 
7.10 
6.00 
4.23 

6.73 


laTO 


aos 


J 
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fitations  in  States 
and  Territoriefl. 


MAINE. 


Stenben 

Loe 

Pros^ct 

WilUamibnrg 

Weit  Wnterville . . 

Qardlner 

Webiter 

Standlab 

Rnmford  Point.... 

CorniHh 

CornlBhTiUe 


Averagoi 

* 

NEW  HAMP8HIIIE. 


Portgmoath 

Stratford 

North  Bamstead . . 

Concord 

Claremont 


Averages... 

VZRaiONT. 


Lnnenburg. 
Craftsbnry . 
Randolph . . 
Middlebnry 
Brandon... 
Bamot 


Averages 

UASSACHUSXTTS. 


Kingston 

Topsfleld , 

Lawrence 

Ckorgetown 

Newbury 

North  Billerica... 

We«t  Newton 

New  Bedferd  (K.) 
New  Bedford  (T.) 

Worcester 

Mendon 

Lunenburg 

Amherst 

Richmond 

Williams  CeUege. 


MARCH. 


Date. 


Areragos. 


RHODE  ISLAND. 


Newport , 

COKNICTICUT. 


Pomfret . 
Oroton  ... 
Colombia 


Mlddletown. 
Colebrook  .. 


Averages. 


31 
31 
13 
31 
31 
31 
31 
31 
31 
31 
31 


31 
31 
31 
3 
31 


29,31 
31 
31 
31 
31 
31 


31 
31 
31 
13,14 
31 
11 
2,31 
31 
31 
31 
31 
24 
31 
31 
31 


c 
a 

s! 
a 


s 


Deg. 
48 
51 
57 
47 
52 
50 
50 
53 
51 
52 
46 


31 


31 
4 

2 


31 
24.31 


54 
47 
52 
53 

58 


48 
46 
53 
54 
62 
58 


55 
56 
51 
55 
50 
53 
56 
58 
59 
52 
51 
53 
53 
52 
51 


Date. 


52 


53 
54 
50 

65 
53 


3 
16 
15 
15 
16 
16 
16 
16 
16 
3 
3 


15 
3 

15 
3 

20 


2 
3 
15 
3 
3 
1 


15 
15 
14 
11 
15 
15 
15 
3,15 
15 
15 
15 
15 
15 
15 
3 


15 


15 

15,19 

15 

ir> 

15 


Deg, 
5 

—  5 
6 

—  3 

—  2 

—  2 

—  1 

—  1 

—  2 
4 
4 


10 
-5 

11 
11 

4 


0 
-  4 

-2 
2 
6 

15 


13 

19 
9 
6 

10 

10 

10 

18 

18 

13 

9 

7 

11 

8 

10 


14 


11 
18 
16 

15 
14 


t 

a 

9 

1^ 


Dig. 
26.5 
22.0 
31.1 
22.9 
28.0 
96.6 
26.2 
27.8 
27.0 
27.3 
26.6 


26.5 


32.0 
24.0 
29.0 
30.6 
29.0 


28.9 


24.7 
24.6 
26.7 
28.4 
29.3 
34.3 


28.0 


31.0 
36.4 
30.0 
32.4 
31.7 
'31.2 
32.5 
3a5 
34.3 
31.9 
29.1 
3a  7 
30.8 
31.3 
30.1 


32.9 


29.9 
34.0 
31.9 

33.4 
26.9 

31.2 


t 

s 

a 

u 
o 

a 


In, 
5.18 
5.30 
2.19 
3.85 
4.55 
5.76 


a  86 
3.00 
3.40 
a  57 


4.07 


2.63 
3.52 
2.62 


2.53 


2.83 


2.60 
2.20 
1.85 
2.68 
1.64 
2.70 


2.28 


4.*5 
4.28 
4.13 


5.31 
6.08 
4.40 


2.59 
3.14 
0.25 
1.38 


31. 8     4. 23 


6.47 


2.51 
4.19 


APRIL. 


Date. 


16 


29 
16,26 

20 
16,21 
16,21 

21 

16 
15,20 
16,20,23, 

26 


25 

20 
15,19,26, 

15 
15,16,26, 

27 


20 

15,26 

26 

15 


30 
15 
15 


15,30 
15 
15 
21 
21 
15 
15 
15 
15 
8 
15 


19,26 


15 


3.51 


3.40 


8, 13, 15, 
21 

15 


"% 


60 
52 
67 
56 
58 
62 
65 
60 
57 


63 
59 
64 
65 
60 


Date. 


13 


14 
14 
13 
13 
13 
14 
12 
14 
13 


58 
60 
67 
65 


70 
66 
67 


68 
09 
76 
65 
66 
69 
67 
65 
66 
64 
68 


63 

67 

64' 

69 
C9 


14 
14 
27 
6 
14 


13.14 
14 

13,14 
13 


]4 
13 
14 


14 

14 

29 

13,28 

13 

14,24 

14,28 

14 

14 

3,7,21.29 
13,14,28 


14 


14 


2! 

S. 

a 


^- 


s 

a 
«• 
c 
u 

9 

o. 

B 
5 

a 
c 
e 


DtM. 

3a"8 


26 
19 
29 
28 
27 
28 
21 
24 
27 


30 
16 
30 
28 
24 


41.0 
35.7 
41.4 

41.0 
39.9 
41.5 
39.8 
40.4 
4a  5 


4a  0 


46.2 
3&4 
4.^6 
43.5 
43.4 

42.6 


4a  0 


43.4 
49.0 
44.5 


44.5 


44.1 


30     44.0 


28,29 

14 
28 


49.2 
44.1 
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«*RC«. 

.« 

L. 

Tii  Id  Statu 

Dftte. 

I. 

1 

D«.. 

s 

1 

r 

■ 

i 

1 

1 

„. 

It 

„... 

t 

i- 

! 

1 
1 

•'"■"• 

31 

11.31 

1 

19 

°''i 

11 

/». 

15 
J5 

8 
15 

15 

15.29 

68 

T9 
69 

'     68 
07 

69 

13 

98 
E8 

8,11 
6,11 

33 

33 
38 

96 
98 

tS.'9 
48.5 

48.0 
49.8 

48!  8 

49.6 

49!] 
41. 

41. 

44. 
49. 

fr. 

H«ttort— 

on't. !"!""! 
Plolni 

31 

31 

5» 
ST 
93 

15 

19 
3,a.!9 

3,50 

13 

16 

32.8 
31.0 

33.T 

SS.9 

SO.S 

6,40 
3.45 

ill 

SLll 

3.30 

5S 

■"a.'47 

3!  85 

ifgii 

Srlf.:::. 

s!eo 

5.78 

T.39 
3.» 

»ui» 

31 
1.31 

4S 

« 

i 
i 

55 

3 

...IS 

U,18 
15. 1ft  19 

5 
11 

B 

E8.T 

31.  a 

Efi-T 

ij 

X.7 

a».5 

99.4 

30.  a 

134 

a.«s 

i 

itale'i  .'.'."'.'. 

is 

72 

98 
28 

98 
28 
99 

99 
24 

4tL4 

44.  T 

414 

S;93 

,.« 

" 

74 

" 

29 

42.9 

34!o 
34-1 

38.4 

35.B 
35.1 
3T.T 

4.10 

1.08 
4.85 

45.7 

31 

31 

31 
3t 

31 

5S 
60 

84 

18.19 

IMS 
18,18 

IS 
IT 

15 
BS 

IB 

99 

75 

75 
82 

1,4 
98 

40 
49 

39 

36 
38 

»  jhuit. 

50.8 
W.9 

53.8 

inuiwkk... 

tton 

rtomi 

L85 
1.41 

&.:::::: 

0.95 

S9.9 

31 

I 

31 

31 
31 

3t 

GO 
M 

1 

(0 

1S,» 
".18 

19 

as 
s 

18 

9S 
32 

78 

3.28 

t 

mvisu. 

39.  S 
39.5 

34!l 

34.8 

34,  T 
35.3 

37.3 

4.49 
5.B7 

ssio 

SS. :::::: 

1.99 
1.3li 

'i'tii' 
"i'U' 

3.  TO 

9.05 
3.04 

SB 

is 

4.W 

i 

T> 
94 

1 
38 

ss 

4B.5 
54.9 

46:8 

tit 

Mil* 

9.38 

Joy 

-"I 

Ifl 

aa.-::: 
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Statloni  In  Statoi 
and  Territoriea. 


Pl5N*A— Cont'd. 


OonnelliiTille 
Newcastle .  i. 
Canonsbnrg . 


Areragti. 


SXLAWARX. 

Delaware  City . . 
lfJJlTLA>*D. 


Woo^awn... 

OatonBTillo... 
Ann^poUg — 
Si.  uigooi . . . 
Emmittaborg. 

ATerafM. 


Oape  Charles  L.  H . 

Lrncbbarg 

Ht.  8olon 

Hewlet'i 


ATeragea. 


WXIT  VIROINIA. 


Grafton.... 
Cabell  C.  H 
WeitoB 


Areragef 

VeSTH  CAROLUTA. 


G«ldflboro' 
Balelgb... 

Oxford 

Albemarle 
StAteiyUU 


lOUTH  CAROLINA. 

Aiken 

•XORfllA. 

Atlanta 

ALABAMA. 


Opelika 

CariowTille.. 
Prairie  Blnff. 
IfonltOQ  .... 
Harana 


MARCH. 


Date. 


Averages. 


31 

1 

31 


31 


31 
31 
2 
31 
31 


2 
11 
12 


31 

1 

12,24 


2.4 

2 

2.11 
«» 


4 

4,12 

2 

1,2,3 
o 


p. 

a 
«> 


s 


a 


^7 
66 
67 


64 


C6 
58 
63 
69 
62 


Date. 


18 
18 
18 


62 
64 

70 


62 
64 
63 


64 
77 
69 
76 
74 


76 


80 


84 
82 

84 
70 
83 


18 


15,18 
18 
18 
15 
15 


15,19 
15 
18 


15,18 
14 
18 


15 
15,16 
16 
18 
18 


15,16 


14 


17 
14 
14 
14 
14 


g 
« 

S 
2d 


Dtg. 
0 
3 
S 


22 


20 
15 
20 
26 
16 


26 
28 

17 


a 

o 

:3 


Deg. 
33.8 
32.0 
33.7 


o 

s 

*© 

a 

u 
o 

B 
a 

Pi 


In, 

i'oi 


34. 0  I  4. 10 


36.7 


36.5 
34.9 
40.6 
40.2 
35.1 


6.35 


10.25 
10.87 


37. 5     9. 16 


39.7 
42.8 
49.0 


7.27 


7.27 


40.5     7.27 


10 
20 
10 


30 
28 
25 
22 
23 


30 


28 


33 

29 
28 
21 
24 


40.7 
42.0 
40.5 


41.1 


48.3 
45.2 
44.8 
45.7 
41.8 


45.2 


49.7 


11.25 
5.60 


&43 


9.63 
6.10 
2.19 
a89 

laoo 


T.36 


5.11 


48.0 


54.2 
57.3 
57.8 
47.4 
54.3 

54.2 


5.74 


7.80 


a65 

a77 

&41 


APRIL. 


Date. 


14 

30 

4 


22 

15,22 

22 

22 

13, 18, 20 


22 


12,21 
22 


4.14 
14 


22 
22 
9 
22 
22 


23 


21 
21,22 

22 
21,22 

21 


Date. 


a 

—   & 

%m 

s 


76 
69 
80 


6 

12 

6 


29 
27 
28 


a 

s 


Dtg. 
5L3 

4a  1 

49.4 
9Q.0 


74 

70 
84 
78 
75 


19 

27 

3 

1 

24 


38 
24 
38 
36 
33 


77 


3,6,12 


42 


52.7 
5a5 
55.1 

S2.1 

53.4 


53.4 


78 
86 


5,6 
29 


38 
44 


82 

78 


1,3,7 
6 


90 
40 


56u3 
63.6 

57.8 


5S.0 
57.9 


89 
89 
81 
88 
84 


7 
3 
2 
7 

7 


41 
36 
35 

S6 
28 


82 


39 


56.5 


63.4 
59.9 
6L1 

sai 

55w2 
S9.5 


61.7 


83 
84 
89 
80 
86 


2 
1,6 
7 
6 
5 


45 
43 
43 
34 
39 


61.8 
67.6 
65l7 
6a6 
63.7 

63.9 
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stations  in  States 
and  Territoriea. 


FLORIDA. 


Femandloa . 
Jacksonvillo 
Port  Orango 
Gordon 


Ayeragei. 

TKXiS. 


Golnmbia . . 
Chapel  Hill. 

Waco 

Austin 


AveragM... 

LOUISIANA. 

YidaUa 

Misflisaippi. 


Grenada. 

Fayette.. 
Natchex  . 
Kingston 


Arerages... 

ARKANSAS. 


Hdemi. ... 
Fort  Smith. 


TUrNKiSlB. 

Tmenlom  College. 
Lookont  Monntain 
OUurkBTille 


KnrrucsT. 


Chfleflbnrg 
LooisTille. 
Danyille . . 
Tjexhigton. 


ATerages. 


OHIO. 


New  Lisbon 

East  Fairfield 

Stenben  ville 

Martin's  Ferry.... 

Paineerille 

HilnesBville 

Cleveland 

Do 

Wooster 

GaUipolis 

KeUy's  Island 

Norwalk 

Oarson 

North  Fairfield. . . . 
Westervllle 


KARCH. 


Data 


3,12 


13 
6 


26 
24 


12 


3 

2,3 

3 


11 

1,3 

1 


1,24 

1 

24 

1,24 


1,24.31 
31 


31 
31 


cS 
u 

o 

a 

9 


0 


S 

:3 


Desr. 
82 


m 

88 


93 
79 


65 


84 


61 
29 
81 


80 


69 
71 
74 


64 
64 
65 
61 


56 
55 


31 

64 

31 

56 

1 

58 

1 

58 

1 

58 

31 

63 

31 

54 

31 

60 

61 
58 


Date. 


16 


17 
18 


14 

9 


13,14 


14 


14 
14 
14 
14 


14 


14 
14 
14 


14 
14 
14 
14 


18 
19 


18 
14,18 
18 
14 
15 
18 


14 
14 


14,15.19 
14 


40 


54 
43 


24 
34 


21 


27 


20 
23 
94 
27 


10 


16 
15 
11 


12 
10 
14 
10 


1 
6 


10 

6 

-3 

10 

9 

6 


9 
8 


6 
10 


I 

S 


60.1 


67. 0 
60.4 


64.5 


60.7 


51.5 


56.1 


56.3 


52.1 
54.9 
55.2 


54.1 


4a3 


44.2 
45.2 
39.9 


43.1 


37.4 
37.4 
40.3 
36.0 


i 


CI 

6 

u 

o 

I 


In. 
4.45 


4.45 


3.08 


1.48 


2.28 


37.8 


32.5 
31.7 


37.3 

29.8 

32.61 

32.3 

31.6 

32.7 


31.1 
31.5 


3L3 
35.0 


5.05 
3.50 


4.28 


8.28 


a28 


8.61 

6.61 

10.25 

9.31 


8.70 


4.91 
2.98 


1.72 


2.73 


1.98 
1.62 


2.95 
a79 


APRIL. 


Date. 


30 
29,30 
10,24 


9,23 


7 
21 


29 


13 

21,29 

29 

3,17 


21 


21,30 
21 
21 


14. 17, 19 
20 
21 
9,20 


20,30 
4 


4 

14 
19 
14 
14 
14 
14 
14 
13 
30 
14 
14, 19, 30 


B 

B\ 

a 


88 


93 


83 
92 


68 


70 
81 
80 
76 


85 


78 
80 
84 


76 
77 
85 
74 


72 
69 
61 
76 
72 
79 
77 
78 
74 
78 
69 
74 
76 
78 
74 


Date. 


3,G 
13 
13 


29 
1 


6 
1 
1 

1.7 


1.5 
6 
6 


6 
6 
5 
6 


6,12,28 
6 


12 
6 
3 

11 
11,27 
6 
6 
5 
6 
5,6 
6 

12 


§ 
a, 

i . 

0^ 


Deg. 
50 
50 
57 


40 


42 
46 


46 


34 
40 
37 
43 


38 


39 
40 
39 


90 
29 
36 
32 


30 
29 
43 
32 
26 
24 
32 
29 
33 
31 
32 
28 
32 
27 
31 


a 


to.  3 
C9.9 
72.1 


66.4 


71.3 


60.6 
67.9 


66.6 


68.4 


6L8 


6a4 


56.3 
58.3 
57.6 


57.4 

■ »     ' 


55.5 
56.7 
57.1 

5ao 


55.6 


50.2 
49.7 
57.0 
52.2 
45.5 
51.3 
50.6 
47.1 
51.7 
55.9 
47.1 
48.4 
51.3 
51.5 
52.0 


o 
a 


In. 

a.33 

1.85 


2.04 


2.70 


&80 
1.45 


3i33 


12.00 


7.^ 
9.G3 


61.9      &d4 


&36 


4.90 


4.90 


5.67 
3.05 
3.63 
4.05 


aoo 


3.99 
a93 
3.80 


2.20 

'ail 


2.83 
3.27 
2.63 


6.10 
1.77 
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-^H. 

*PBIL. 

BtaUoulD  SIMa 

■Dd  TBTTllOrlU. 

Dote. 

Dete. 

i 

as 

1 

1 
1 
1 

DUe. 

1 

Due. 

'i 

i 

I 

Ohio— Conlinnoi 

I 
1,10 

Dig, 
ST 

le 
14 

14 

n,ie 

SB 
B 

a- 

30.6 

li 

II 

CS4 
3.«8 

2.71 

30 

'•I 

19 
99 

1' 

6S 
73 

5,0 

■% 

?! 

h. 

r^,^*^""":::- 

28 

33 

30 

38 
30 
28 

48.8 

g 

5t4 

se.t 

5ao 

SLl 

i« 

Orbsno  Unlvonlly 

i« 

CliKtonaii 

11! 

S-.S1:::::: 

in 

IS 

!fSS°5.::-.;; 

1.10,31 

'i! 

48 

4G 
SO 

,q 

S 

6 

30.7 

a9.7 
ao.a 

S9.G 

a&o 

a!  GO 
ftas 

19 

72 

75 

11 

h 

z 

aa""" 

4&9 

4» 

Qnnd  Rapid).... 



a-r;;::;;::. 

13 

13 

13,14.M. 

70 
70 

9 
ill,ffi, 

ilaalsi 

22 
30 

30.9 
45.4 



31 

51 

13,14 

6 

11 

30.4 
20.7 

1.71 

T1 

45.1 

50.8 
51.3 

Blthmond 

1.10 
1.31 

6B 

i 

10 

31.3 
37.0 

3i;s 

IT.  4 
30:7 

as.8 

35.S 

3.32 
3.52 

ioi 

2. 49 

an 

19 

13 
78 

1.5,fi 

32 

3.DE 

Colnmbmcliy'l'' 

19,20 

io;ai 

76 

^8 

39 

5L4 
46.6 

a«.i 
sTo" 

46.4 

59:9 

46.6 
4i0 
48.0 

Is 

4r!s 

4S.3 

SLl 
49.4 

1 

IM 

33.9 

31.4 

S».l> 

S? 

1; 

3;  S3 

nxiKou. 

30 

fi3 

48 
16 

12,13 
14 

-6 

13 

67 

711 
70 

80 
78 

73 

5 

5,6,11 

A'J 

1.2,6,    1 

28 
29 

a«f 

26 

1 

28 

27 
30 
30 

28 

■^^ 

BmrCWiMco---- 

'■■itp 

!:il   i! 

Sa"»«" 

i.se 

19 
18,18 

1.0 

'•J2 

49 

sa 

i 

E; 

si.i 

II 

ia>.4 

5S 

1.35 
1.9S 

BviBgaM 
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MARCH. 

APRIL. 

SUtUmi  in  States 
and  Territoriei. 

Date. 

• 

g 

9 

0*     . 

1 

Date. 

• 

a 

S 

<&   • 

1 

■ 

e 

2 

a 
s 

1 

■*•• 

a 

o 

Date. 

18,19 
19 
21 
18 
21 
19 
18 
18 

■ 
€3 

u 

a 

a  0 

a 

1 

Date. 

1 

hi 
32 

1 

£ 

1 

U 
Ol 

§ 

•0 

i; 
1 

Illinois— Cont'd. 
Loami .- 

1 

1 
1 
1 
1 

22 
1 
1 

64 
66 
56 
51 
60 
54 
50 
52 

14 
14 
14 
14 
14 
13 
14 
13 

—  4 

—  3 

2 

—  7 

—  3 

—  6 

—  6 

—  5 

30.1 
31.5 
30.4 
25.2 
29.6 
30.0 
28.8 
28.6 

In. 

1.90 

*3.*53" 
0.84 
1.95 

80 
79 
79 
72 
78 
81 
75 
74 

2 
1 
6 
10 
2 
5 
1 
2 

32 
33 
25 
28 
30 
33 
26 
31 

52.4 
53.1 
iS.Q 
48.1 
52.8 

5a  2 

48.0 
52.6 

In, 
0.45 

Waterloo 

I>abois 

1.15 

Oalesbarg 

Mancheiiter 

Mount  Sterling 

AndnlngiaT 

1.16 
0.47 

Augusta .......... 

2.00 

Averages....... 

28.9 

2.11 

49.6 

1.64 

1 

31 

1 

1,31 

48 
52 
47 
47 

14 
14 
14 
14 

—  6 
—13 

—  7 
.-  4 

25 

14,10,17 
29 
12 
13 
19 
19 

16,19 
19 
19 

18,19 
16 
19 

12,19 

62 
05 
65 
66 
67 
69 
09 
68 
72 
67 
68 
74 
74 
64 

..A.. 

5 

4.9 

5 

5 

27 
1 
5 

9,11 
8 
5 
5 
9 
2,9 

9,27 

27 
2« 
28 
31 
27 
27 
25 
18 
25 
29 
28 
26 
25 
26 

WISCONSIN. 

Manitowoc 

Plymouth......... 

26.3 
23.5 
26.2 
27.4 

1.80 
2.50 
1.81 
1.10 

42.2 

4a  9 

42.9 
44.0 
4a8 
44.2 
45.3 
40.5 
41.2 
44.7 
46.5 
45.0 
46.1 
42.0 

2.00 
1.70 

Milwaukee 

Do 

Appleton  ......... 

1.73 
1.75 
2.15 

'DeLavon 

1 
31 

44 
55 

14 
13 

—  8 
—10 

24.3 
25.5 

1.63 

1.09 

Waupocca 

"a  70 

Embarrass 

Rocky  Run 

Beloit 

30 
31 
30,31 
22 
22 
30 

51 
47 
44 

52 

58 
60' 

14 
14 
14 
14 
14 
14 

—17 

-a 

—  6 

—  6 

—17 
—16 

18.6 
24.5 
20.0 
35.7 
24.6 
19.5 

2.45 

2.88 
0.51 
2.30 

2.41 
2.78 

lUtraboo 

6.25 

New  Lisbon 

Bayilold 

Averages* ...... 

24.7 

1.89 

4a  7 

2.56 

30 
30 
20 
20 
30 
20 
20 

56 
48 
47 
42 
44 
40 
46 

14,15 
13 
14 
13 
11 

11,13 
5,12 

—17 
—14 
—18 
—22 
—22 
-20 
—15 

10 
12 
17 

17 

19 

25 

19,28 

62 
67 
67 
60 
64 
60 
64 

2,5,10 
8 
2 
2 
2 
2 
2 

25 
25 
19 
17 
21 
7 
13 

MINNHSOTA. 

Beaver  Bay 

Red  Wing 

Alton 

13.7 

ia3 

15.4 
13.2 
12.4 
8.1 
11.5 

"I'.ho 
"i.'oo* 

1.28 
1.17 
0.94 

38.2 
42.7 
42.0 
40.2 
41.4 
37.9 
44.4 

1.43 
2.68 

St.  Paul 

2.93 

Minneapolis 

Siblny 

0.40 
1.82 

New  Ulm 

1.73 

Avcrasres ....... 

13.2 

1.24 

41.0 

1.83 

24,28,31 

1 

1,22 

22 

22 

22 

I 

22,31 

22 

22 

22 

20 

22 

21 

1 

6 

42 
54 
45 
45 
49 
47 
52 
49 
50 
51 
47 
43 
50 
44 
40 
36 

14 

13,17 

14 

14,17 

,13.14 

;  13, 14 

14 

14 

14 

14 

13 

14 

14 

14 

14 

14 

—  8 

—  7 

—  8 

—  7 

—  5 

—  2 
—12 
—20 
—10 
—15 
—13 
—16 
—26 
—20 
—19 
—25 

18 
16,19 
18 
18 
18 
16, 18, 19 
18 
18 
18 
18 
18,19 
18 
18 
18 
19 
19 
28 
28 
12,19 
12 
12 

68 
70 
70 
71 
73 
70 
75 
76 
72 
75 
70 
70 
76 
70 
72 
61 
62 
66 

68 
67 
64 

2 
1 

^1 

5 

I 

2.6 

2 

1,4.5 
2 

1.2,6 
1 
1 

^•f 

9 
9 

7 
5 

9,11 
9 

20 
28 
30 
29 
29 
30 
27 
23 
30 
20 
27 
27 
24 
26 
10 
16 
16 
12 
27 
23 
22 

IOWA. 

Clinton 

26.5 
24.7 
24.5 
26.0 
24.6 
24.6 
27.5 
21.1 
24.8 
22.7 
25.7 
20.7 
18.8 
20.4 
15.4 
9.2 

6.00 
1.47 

aoo 

2.02 
2.53 
1.35 
a37 
1.75 

'aso' 
'i'66* 
'3.' 17' 

46.0 
46.5 
47.5 
47.6 
4&0 

4a  8 

4&6 

4a  3 

46.7 
45.2 
47.1 
44.5 
44.1 
44.5 
37.8 
38.9 
40.2 
38.8 
44.4 
4a  4 
40.9 

1.75 

Lyons  ............ 

1.48 

Davenport 

Dubnquo  ......... 

a  91 
1.32 

Atalissa 

2.83 

Monticello 

Fort  Madison 

Gnttenberg 

Ceros ............. 

1.25 
a  25 

Mt.  Vernon 

lawaCity 

Independence 

Near  Independence 
Waterloo 

"'6."95 

"aiu 

Iowa  Falls 

'Algona  ........... 

2.14 

Do 

Dakota 

Fontanelle 

Harris  Grove  ..... 
Port  Dodge 

31 
31 
31 

52 
44 

37 

13 
13 
14 

—17 
—16 
-19 

18.0 
18.6 
14.4 

1.30 
2.75 
2.11 

2.50 
1.00 
1.37 

A  veracres ....... 

24.6 

2.59 

44.2 

2.11 
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MARCH. 

APRIL. 

stations  in  States 
and  Territories. 

Date. 

• 

Vm 
it 

O, 
1    • 

a 

•a 

Date. 

Biinimnm  tempera- 
ture. 

• 

§ 
g 

3 

• 

1 

S 
1 

O 

a 

n 

Date. 

Maximnm  tempera- 
ture. 

Date. 

• 

g 

1. 

B2 

a 

a 

"a 

• 

o 

1 

p. 

a 

a> 

§ 

i 

0 

a 

m 

1 

E 

0 

a 

M 

9^ 

MISSOURL 

St.  Loni8Unlver*y. 
Allen  ton .......... 

21 
20 

78 
76 
57 
74 
58 
53 

14 
14 
14 
5 
14 
14 
13 

Deg. 
5 
0 
3 

-12 
2 

—12 

—  7 

Degr. 
.•J3.9 
33.4 
34.2 
27.6 
30.2 
2a2 
25.2 

In. 

1.73 
2.76 
1.30 
1.37 
2.40 
4.90 
2.95 

21 
21 
21 
18 

^1- 

91 
86 
73 

2,6 

6 

1 

2.11 

Deg. 
39 
28 
34 
31 

56L3 
55.0 
56.-2 
49.3 

Union  ............ 

LM 

Canton  ........... 

&» 

RoUa 

HarrlBonyille 

Orciroti ........... 

20 
12 

80 
72 

5,6,10,11 

1 

34 
27 

58.1 
51.  S 

in 

"■*• "  1 

Avera^B 

30.4 

2.49 

53.4      2.10 

22 

1 

31 

50 
54 
49 

14 
14 
14 

-18 
—  8 
—14 

18 
20 
21 
20 
13,21 
20 
21 

79 
78 
75 
72 
75 
87 
77 

6 

5, 10, 11 

U 

5 

5,10 

6 

11 

25 
32 
29 
30 
31 
28 
28 

_  1 

KANSAS. 

Leavenworth 

Olatba 

25.7 
25.9 
24.2 

2.75 
3.10 
4.60 

5L1 

5ai 

49.1 
48.9 
50.2 
5^3 
5a3 

2.77 

Atchison 

.\40 

Lawrence ......... 

4R 

State  Ag.  College . 
LtcRoy 

30 
1.18 
1,30 

52 
67 
50 

14 
13 
14 

—  9 

—  2 

—17 

24.8 
30.7 
2L0 

0.63 
3.11 

aso 

2.44 
IS 

Council  Qrove 

2.70 

Average  -  ,■,, 

25.4 

2.42 

5a7 

aS7 

20, 30, 31 

40 

13,14 

—12 

28 
28 
20 
12 

70 
69 
79 
73 

5 
9 

9 

26 
81 
30 
27 

NXBRASKA. 
Elkhnrn 

14.6 

L83 

44.0 
44.5 
46.6 
45l7 

De  Soto 

Bellevne. . ........ 



LIB 

Glendale 

31 

45 

• 

13 

—13      16-  9 

2.12 

2W 

Averages....... 

15.8 

1.98 

45l2 
37.S 

i* 

22 

31 
29,30 

53 

69 
65 

13 

6 
23 

-30 

37 
36 

90 

64 

4 

16 

UTAH  TERRITORY. 

WanihiD. 

S0.9 

, 

CATJTORlflA.    ■ 
flflerainnntD ....... 

50.1 
51.2 

L02 
3.31 

Monterey  -......'.. 

26 

85 

3 

38 

57.0 

S4R 

A  veraffei ...... . 

5a7 

2.17 

57.0 

Xffi 

28,29 
25 

60 
58 

13 
13 

16 
20 

24 
25,30 

68 
75 

1 
17 

38 
34 

ORXOOV. 
Albany 

3a  fi 
37.6 

2.95 

Gorvallifl.... 

53.2 

&» 

AveraflM....... 

37.9 

2.95 

53.2 

&2P 

31 

44 

12 

-28 

.......f 

MONTANA  TXR. 

Helena  Citv 

Camn  Cooke...... 

5.9 

aeo 

11,20,27 

71 

4 

SO 

44.^ 

1.41 

MAT. 

JUlfK 

• 

MAINE. 

Steuben 

28 
29 
28 
S8 
28 

70 
70 
65 
71 
69 

3 

4 
3 
4 

4 

21 
31 
29 
34 
36 

47.4 
53.0 
46.1 
51.6 
51.3 

7.50 
6.10 
&40 
4.87 
5wa7 
8.76 
5.26 
7.45 
4.09 
a49 

13 
30 

81 
82 

8 
8,10 

43 

48 

«X5 
6L3 

30 

Lee............... 

LIS 

Williomtburg 

WertWaterviUe.. 
Gardiner. ......... 

22,30 
^€8 

"en 

79 

8,10,26 
8 

52 

48 

6&6 
6i3 

1-6$ 
1  ff 

Ugbon 

ais 

Standish 

27,28 
28 
28 

25,28 

74 
71 
72 
72 

3 

4 

3,4 

3 

34 
30 
32 
33 

58.1 
92.1 
49.8 
5a6 

15,30 
14,28 
23,30 
15,30 

86 
83 
84 
84 

8.26 

1 

49 
47 

50 

48 

66.8 
6&6 
65.7 
67.9 

2  79 

Rumford  Point 

Comlflh 

ao5 

1  49 

Comiithvillo 

&91 

Averages 

50.4 

.^^^ 

69.4 
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ions  In  States 
Territories. 


HAMPSHIRE. 


mouth 

ford 

I  Barnstead 

3rd  .1 

moot 


emgM.... 
rsRMONT. 


Dbnnr 

iCrarailmry. 

olph 

iebnry 

Ion 

it 


eragM. 


)ACHV8£TTS. 


rton... 


«De« 

eetown 

lury 

I  Billerica... 
Newton.... 

Bedford 

>o 

ester 


on 

abnrg 

irst 

lond 

una  College. 


eragM 

•DE  IflUUVD. 

ort 


rKzcncvT. 


•et .... 

ibU... 
etown, 
rook .. 
D 


Bngti.... 

:WTOIUL 

bM 

Hartford. 


SQtown 

ion's 

r'sNeck 

I  Plains 

md  Dumb  In 
ibiaCoUeffo. 
Tier's  College 

ish 

orgb 

smenr 

Hammond . 
Trenton... 
oTia 


MAT. 


JUNE. 


Date. 


28 

25 

28 

23,28 

25,28 


22 
35,28 
28 
1 
21 
29 


25 

25,28 

27,28 

28 

30 

85,30 

25 

28 

28,29 

28 

28 

28 

28 

28 

6 


29 


28 
27 
28 
28 


29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
27 
29 
25 
25 
29 
28 
99 


Deg. 
71 
68 
72 
72 
74 


72 
64 
72 
70 
75 
73 


C8 
72 
71 
72 
74 
77 
80 

n 

75 
75 
77 
76 
76 
80 
68 


78 


74 
80 
81 
76 


80 
75 
73 
81 
ffl 
82 
81 
79 
81 
84 
81 
80 
69 
72 
70 
79 
75 


Date. 


4 
3 
3 
3 
4 


4 

3 
3,4 

3 
3,4 

12,17 


4 

3 

3,4 

4 

3,4 

3,4 

3.4.5 

3,4 

4 

4 

3.4 

4 

3 

3 

3 


3.4 


3 
3 
4 

2 


3 
2 
3 
3 
3 
3 
14 
3 
3 
3 
3 
3 
3 

3.4 
3 
2 

2,3 


^^2 
26 
34 
32 
30 


24 
28 
28 
31 
32 
42 


33 
37 
34 
32 
33 
32 
38 
38 
36 
36 
33 
34 
36 
28 
32 


35 


33 
35 
36 
32 


37 
38 
34 
34 
34 
37 
33 
35 
37 
42 
35 
35 
31 
32 
28 
28 
33 


Dtg. 
53.5 
47.0 
51.1 
54.0 
53.0 


51.7 


49.1 
47.3 
50.7 
51.7 
53.2 
54.3 


51.1 


50.7 
55.5 
50.4 
52.9 
58.5 
54.7 
55.4 
53.5 
55.2 
54.3 
53.6 
53.3 
54.1 
54.4 
51.6 


53.5 


53.3 


63L7 
54.0 
55.9 
57.4 


5&0 


57.5 
56.7 
53.8 
5.^7 
55.6 
55.8 
54.3 
52.8 
55.6 
57.0 
55.0 
56.6 
5a3 
50.6 
47.3 
51.0 

sae 


/n. 

a  31 

6.23 
3.72 
3.92 
&01 


4.64 


ia38 
6.88 
6.03 
7.19 
7.62 
6.15 


7.38 


4.25 
3.67 
3.46 


3.67 
3.70 
4.91 


8.10 
4.61 
9.47 
5.90 


&17 


a29 


K07 


4.53 


4.80 


5.64 
&50 
5;  74 
8.60 
7.86 


5.70 
3.94 
5.75 
4.02 
&57 
6.92 
8.00 
7.62 

ii'ei' 


Date. 


30 
23 
15 
22 
iU,30 


11 
15,23 

24 
34,30 


6 

30 

24.30 

13 

28 

7 

7 

5.28 

24 

7 
24 
24 

6 
16 

7 


29 


13,24,30 

13,28 

13 

7 

6,13 


29 

30 

7,30 

13, 24, 30 

30 

28,30 

tC,  7, 8, 13 

30 

30 

6 

6 

24 
24 

\:> 

21 
30 


Date. 


S 


83 
86 
90 
86 


84 
84 

87 
80 


84 
86 
84 
87 
89 
88 
96 
79 
85 
85 
84 
66 
85 
92 
87 


84 


80 
86 
69 
87 
84 


85 
87 
89 
90 
87 
88 
82 
91 
87 
87 

'96' 
86 
00 
94 
90 
90 


9,10 

5 

8 

10 

9 


Deg. 
50 
44 
48 
46 
45 


18 
8 
1 
1 


40 
47 
48 
54 


a 
3 


Deg. 
66.0 
64.3 
66.8 
67.9 
66.8 

66.4 


65.7 
65.0 
69.5 
66.9 


10 
9 
9 
9 
9 
8 
8 
8,9 

10 
9 
9 
8 

10 
8 

10 


42 
48 
50 
48 
47 
52 
53 
49 
46 
SS 
49 
51 
51 
50 
51 


8,9 


9 

9 

10 

8,9 

9,10 


48 


45 
50 

48 
52 
48 


10 

1,10 

1 

1,12 

9 

9 

9 

9 

9 

9 

...... 

5 
1 
1 
1,19 
4 


51 
54 
59 
58 
50 
50 
48 
47 
47 
47 

'56* 
54 
54 
48 
55 
55 


66.8 


6a4 
67.8 
62.9 
65.5 
66.9 

7L2' 

65.0 

67.2 

67.2 

67.0 

67.2 

67.1 

72.1 

67.0 

67.0 


64.6 


63.4 
6&0 
68.7 
6&7 
6&7 

06.7 


68.7 
71.6 
71.3 
71.4 
68.0 
69.0 
67.8 
68.5 
69.-0 
69.8 

"ll.Q 
68.3 
69.2 
68.6 
68.4 
68.9 


In. 

3.63 

2.03 

3.51 

1.83 

4.15 

3.63 


3.75 

a65 

Sffi 


2.99 


1.38 
2rf4 


acs 

2.44 
9.06 

ass 

1.00 
&05 
5.67 
4.50 
1.47 

a  16 


a  50 

4.91 

•  •  •  •  • 

5.34 
T18 


8.13 
10.95 
a  24 
5.40 
4  93 


10. 18 
'5.37 


&02 
l.TA 
1.33 
5.30 

'7.' 43 
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MAY. 


JUMX. 


StatioBS  in  States 
and  Terrltorieii. 


Date. 


N£W  YORK— Con. 

Hooseyille 

Dopauville 

Theresa 

Oswego , 

Palermo 

Baldwlnsville  ..... 

Skaneatel^s 

Nichols 

Geneva 

Rochester , 

Bocbester  Univer'y 
Little  Genesee  . . . 

Friendship 

Buffalo 


Averages. 


K£W  JERSEY. 

Paterson 

Newark 

New  Brunswick. 

Trenton 

Buriington 

MooVe«town 

Mount  Holly 

fieaville 

Dover 

Readington 

Hnddonfiuld.... 
Greenwich 


Averages. 


PENNSYLVANIA. 


Nyccs 

Fallsington  .. 
PhUadelphln  . 
Gennantown. 


Horsham 

Dy  berry 

Whitehall , 

Parkesville.  ... 

Reading 

Ephrata 

Silver  Spring  . . 

Mount  Joy 

Harrisburg 

Ickettburg 

Lewlsburg 

Tioga 

Fleming 

Grampian  IlilLi 
Connullfiville . . . 
New  Castle  .... 
Canonsburg  ... 


Averages. 


MARYLAND. 

Woodlawn 

Gatonsvillo  .... 
Annapolis  ..... 

8t.  Inigoes  

Emmittsburg... 


Averages. 


29 
21 


25 
29 


29 
29 
29 
25 
25 
29 
29 
28 


29 

2y 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 


29 
29 
29 
29 

29 

29 
29 
29 
29 
29 
29 
29 
29 


29 
29 
29 

28 
28 
28 
28 


29 
29 
29 


29 


a 


Date. 


Desr. 
72 

68 


69 
72 


70 
83 
70 
67 
67 
80 
79 
65 


66 
80 
83 
83 
84 
85 
83 
86 
80 
86 

ea 

86 


83 

85 
87 
88 

82 
80 
78 
88 
90 
90 
87 
88 
85 


84 
83 
82 
83 
86 
81 
83 


90 

84 
87 


62 


3 
3 


3 

3 

2 

2.3 

2,3 
•i 

2 

3 

2 
o 


3,4 
4 
3 

4,6 
3 
3 
4 
3 

3,5 
4 
3 

3,4 


3 
3 
3 
3 

3 
3 
4 
4 

3 
3 
3 
3,5 
3 


30 


32 
27 
29 
30 
32 
31 
28 
29 
24 
26 
25 


37 
35 
40 
40 
37 
36 
34 
32 
37 
30 
37 
40 


3 
3 
3 
3 
3 
3 
3 


3 

3 

3.4 

8 
3,8 


30 
37 
39 
36 

38 
28 
30 
36 
38 
38 
37 
44 
40 


1 

9 

a 


s 


4^2 
48.9 


47.4 
47.5 


5a8 
52.4 
49.7 
49.5 
49.6 
49.  S 
48.7 
47.0 


51.9 


56.3 
55.3 
56.6 
60.8 
57.7 
56.8 
57.4 
57.6 
55.5 
60.4 
56.6 
58.9 


57.5 


50.9 
56.7 
5&5 
60.4 

53.7 

sao 

54.3 
56.9 

sao 

59.5 
67.0 
50.0 
58.2 


In. 
6.82 
5.90 
6.90 
a  57 
6.90 


6.59 
5.69 
5.69 
a  70 


4.26 


6.69 


5.97 
6.55 
6.45 
5..T2 
&50 
7.38 


9.60 
6.71 


6.49 
6.89 


35 
26 
32 
28 
38 
26 
36 


38 
38 
44 
44 

40 


54.  U 
49.3 
51.5 
4a  8 
53.7 
51.7 
54.4 


54.8 


00.0 
5a7 
60.0 
61.5 
57.3 

59.5 


6.99 


11.00 
7.75 
7.07 


6.67 


a42 
a37" 


5.35 
5.72 


ass 

12.49 
6.13 
7.18 


5.10 


7.67 


7.56 


6.64 
5,56 


6.50 


Date. 


30 
24.25 


30 
30 


7 
30 
30 
14,23,27 
30 
30 
23 


16 
16 
30 
16,30 
30 


15,30 
30 
6,30 
13,30 
14.30 
28,30 


S 
B 


87 


f8 
90 


30 
15 
15,16,30 
17 

30 

7 

16,30 

30 

6 

13,30 

16 

16,30 

6 

15,30 

30 

7 

30 

7 

25,27,30 

7,14,27 

6,23,27 


30 
16 
30 
14.30 
30 


95 
88 
90 
85 
91 
89 
93 


92 
84 
86 
86 
85 


85 
88 
84 
88 
85 
86 


Date. 


e 


4»      • 

U 

BB 

a 

a 

a 


4^5 
9 


1 
1 
1 
1 
1 
1 
4 


9,11 

11 

9 

9 

9,10 


85 

87 
88 
88 

84 
88 
84 
89 
94 
90 
93 
88 
89 
89 
86 
98 
87 
90 
88 
87 
86 


87 
88 
89 
92 


11 
11 

9.11 

11 

11 

9 


10, 


1, 


2.11 
9 
9 
11.12, 
15 
9 
1 

11 
11 
11 
11 
10 
11 
11 
11 
10 

2,11 
1 
1 

19 
1 
1 


SO 
52 


t 

g 

B 

i 

8 

7e 


Deg. 

6ao 

67.6 


52 
51 


6&2 

Gao 


48 
51 
53 
55 
44 
50 
52 


69.1 
6a3 
69.5 
69.7 
6a3 
6&8 
7a3 


50 
45 
50 
52 
50 


69.9 
66.9 
6a8 

Tai 

6a7 


50 
42 
51 
52 
50 
53 


45 
52 
51 
56 

SO 
46 
43 
43 
50 
56 
51 
54 
57 
55 
57 
50 
51 
49 
56 
44 
52 


10 

10.11 

11 

9 

11 


92 
5G 
56 
ti 
54 


€a8 

67.4 
67.5 
67.8 
6&6 
7a  1 

6a9 


65.4 
69.0 
71.5 
T2.5 

64.6 
65l2 
€7.4 
69.5 
71.6 

rz.5 

71.  U 
7L2 
73L3 

Tai 

70.4 

eas 

67.1 
67.5 
72.5 
69.2 
7L0 

69.7 


71.6 
70,2 
72.4 
73.4 
7L2 

71,8 


o 

s 

6 


8 

u 
0 

e 
1 


2.15 
LI3 

LCO 


S.(6 
L4D 
!.« 
LSD 
L90 
L77 


8.« 

10.91 
SlI) 


1L55 
&45 

"75 


3LW 

ia9S 


li67 


&6 

'is 
a« 

4.93 
L70 
SL43 
L3? 


L9T 
174 

75 
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ns  in  States 
rerritoriM. 


EtOIKIA. 

harie8L.H. 
^oortHouM 
t'B  Station . 
Solon..... 
)arg 


rages 

vntaiNiA. 


[)onrt  House 


rages 

CAROLINA. 


>roV 


irle 
llle 

lie. 


29 
28,29,30 

29 
28,29,30 
28,29 

29 


nges , 

CAROLIlfA. 


ABAMA. 


1 

Blnff, 


k. 


viUe... 
ages... 

ORIDA. 


Una. 
iville 


imgo. 

XZAS. 

1 

ia.... 


ages — 

ISIANA. 

HgOS.... 


MAT. 


Date. 


29 
29,30 
29 
29 
29 


28 
13,28 


28,29 


12 
12,27,28, 
29 
28 
11,27 
27 


90 
89 
92 
80 


90 
82 


95 
80 
d3 
86 
91 
83 


10 
30 

12 

10 


18, 19, 

27,30 

31 

9 

9 


27 
27 


86 


82 
89 

90 
86 
89 


86 
92 

95 

88 


94 

93 
92 
92 


94 
85 


Date. 


8 

8 

2.8.16 

1.3 

8 


i 
a 

a 


9 
9 


9 
8 
8 
9 
9 
8 


8 
8 

8 
8 
8 


8 
9 

9 

9 


7 

1,7 

1 


6 
5,6 


47 
46 
40 
45 


39 
41 


47 
43 
43 
34 
36 
47 


5t 


41 
47 

46 
44 

48 


50 
57 

48 

59 


56 

53 
51 

58 


58 
58 


I 

s. 

a- 

9 


^ 


Btg. 
61.7 
65.9 

61.8 
6a8 


62.6 


6C7 

6ao 


61.4 


69.0 
64.3 
66.0 
63.8 
60.4 
63.2 


64.3 


6a9 


68.2 
72.2 

69.9 
67.7 
76.8 


71.0 


72.4 
75.6 

74.3 

75.8 


74.5 


75.6 

76.3 
73.0 
73.9 

74.7 


73.5 
72.2 

72.9 


a: 


O 

e 
a 

u 
o 

a 


In. 
5.40 

5.*  60" 


5.50 


4.88 
4.88 


4.88 


6.86 
6..V) 
5.80 
0.73 
&19 


7.02 


1.82 


5.29 
4.41 


3.84 


2.60 
2.85 


2.73 


8.18 
6.50 
1.30 

5.33 


15.00 


15.00 


JUNE. 


Date. 


28 
29 
30 
15,30 
30 


6 
17 
29 


30 
30 
30 
30 
14 
30 


27 


9,10 
15 

10 

10 

14,  S8 


29 
29 

2,16,25, 
29 
29 


24 

21 
21 
S2 


19 


2 

o. 

B 
a>   . 

Q  S 

a 
S 


93 
88 
86 
84 


93 
94 

88 


92 
87 
99 
93 
86 
65 


91 


85 
96 

91 
91 
93 


88 
97 

92 

88 


100 

97 

101 

97 


72 


Date. 


9 
9,10 

1 
11 
11 


1,10 

1 

20 


10,11 
11 
10 

1 
11 

9 


11 


19 
2 

12 

4.5 

2 


22 

4, 5, 6, 
11.22 
10,11 

9,11,23 


1,3 
1 
1 


t 

a 

a 

B5 

9 

a 
•a 


^- 

58 
46 
56 
52 


58 
56 
58 


59 
55 
57 
54 
50 
50 


61 


61 
73 

69 
65 
70 


70 
72 

70 

74 


68 

72 
66 
66 


C5 


Dtg. 

/». 

70.8 

ia54 

75.1 

69.6 

5.50 

72.2 



71.9 

0.52 

72.3 

i.26 

74.6 

0.10 

73.2 

0.65 

d 


9 
a 

a 

4« 


I 
S 

I 

a 

\» 

o 

•a 


75.3 
7.^l 
75.2 

72.7 
69.2 
69.6 


72.0 


15.15 
8.35 

14.40 
9.04 
6.75 

14.40 


11.65 


73. 0     11. 49 


75.3 
81.6 

77.8 
77.3 
81.6 


78.7 


5.43 


2.84 
4.53 


4.26 


77.4 
8a5 

79.4 

79.8 


79.3 


62.0 

81.6 
82.6 
81.2 

81.9 


63.2 
8a2 


6.90 
ia49 


8.70 


6.55 
2.80 
5.05 

4.80 
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stations  in  Statei 
•nd  Territories. 


MunssiTPi. 

Grenada 

Fayette 

Matches 


ATeragei. 


ARKANSAS. 

Helena 


TKNNE88EX. 

Taicalam  College. 
.Lookout  Mountain 

OlarksTille 

Franklin 


Averages. 


KXNTDCKT. 


Ghilesbnrg.. 
Lexington . . 
Louisville... 

Averages. 


OHIO. 

New  Lisbon 

East  Fairfield 

Steubenville 

Martin's  Ferry .... 

Palnesville 

Milnersville 

Cleveland,  (H.) . . . . 
Cleveland,  (S.).... 

Wooster 

Oallipolis 

Kelley's  Island 

Norwalk....^..... 

Carson 

North  Fairfield 

Westerville  ..... 

Kingston  .i , 

Marion 

HiUsboro*.. , 

Toledo , 

Bowling  Green... 

Kenton , 

Urbana  University. 

Bethel 

Cincinnati  (H)  ... 
Cincinnati  (P).... 

College  Uill 

Farm  School 


MAT. 


Date. 


30 
27 
27 


« 
p. 

S 

a 


s 


27 


S6 

88 

4,12 


28 
28 
28 


28 
28 


28 
28 


28 
29 


88 
84 


86 


90 
84 
81 


Date. 


8 
6 
7 


2,6 


8 

8 

7,8 


Dtg. 
42 
53 
50 


« 
u 

& 

a 

9 

9f 


Deg. 


84 
84 
81 


82 
83 


85 
78 


Averages 


MICHIGAN. 


Monroe  City 

State  Agr'l  College 

Litchfield 

Grand  Rapids.... 

Northport 

HoUand 

Otsego 

Copper  Foils 

Ontonagon 

Averages 


28,29 

5,25 

4 

28,29 
4,29 
28 
28 
28 
28 
30 
29 
30 
28 
28 
28 
28 
28 
29 


85 
78 


30 
30,31 
30 
31 
25 
31 
26,31 
31 
31 


84 
66 
73 
82 
75 
83 
88 
81 
61 
72 
78 
72 
83 
80 
80 
86 
84 
78 


7,8 
8 
8 


3 
2 
2 
2 
2 


9 
2 
9 
3 
3 
7 
7 
3 
8 
2 
3 
8 
3,7 
7,8 
8 
8 
4 
7 


48 


42 

38 
40 


40 
33 
32 


36 
29 


39 
30 
30 
31 
32 


76 
70 
72 
79 
62 
72 
70 
61 
60 


2 
2 
3 
2 
2 
2 
2 
2 
1,2 


40 
37 
32 
37 

.•o 

38 
38 
37 
38 
36 
30 
34 
38 
37 
40 
42 
35 
34 


67.2 
69.9 


68.6 


69.6 


62.3 
64.0 
61.4 


62.6 


58.9 


56.8 


54.2 
62.1 
67.7 
54.9 
50.6 


62.4 
53.S 


56.6 
62.4 
52.7 
65.4 
83.8 
66.7 
56.9 
52.7 
64.9 
52.3 
64.3 
47.2 
65.4 
66.0 
58.0 
62.2 
65.9 
55.2 


38 
30 
28 
28 
26 
28 
29 
20 
30 


54.5 


511 
51.1 

sa6 

49.7 
44.1 
49.8 
4&2 
4L2 


o 
a 


I 

14 

o 

I 


In. 


11.27 


11.27 


7.76 


4.56 


4.56 


4.66 
5.95 
6.52 


5.71 


4.88 
4.12 
4.20 


6.12 

sfoi' 


4.67 
5.08 
2.39 


4&5 


7.10 

i.ee 

3.25 

ao9 
a  10 

5.50 
9.50 
5.31 
2.27 
2.75 
3.80 
4.38 
4.15 
1.98 


4.29 


2.23 
3.81 
a  97 


5.38 


5.10 


JDN£. 


Date. 


22,23 
24 


25 


S 

a 

a  rs 


a 


Date. 


90 
86 
88 


20 

29 

17 

23,27, 

28,29 


29 

30 

17,30 


14,25 


28,30 
6 
24 
30 
30 
30 


17,30 
30 
17 
30 


30 
30 
6 
30 
6 
30 
6, 17, 30 
30 
25,30 
22,25,30 
14 


15,30 
23 
23 
23 

6,29 


8,23 

11 

23,24 


87 
88 
87 
87 


99 
87 

90 


93 


87 
63 
98 
94 
98 
91 


4 

2,4 

90 


a 

9      . 

E2 

s 

B 
"a 


3,4,7 

12 

3 

7 


1 

1,4 

1 


60 
64 
66 


63 
66 
63 
64 


54 

56 
55 


88 
90 
89 
90 


89 
t« 
91 
95 
89 
90 
86 
88 
90 
90 
91 


4 

3 

3,19 

1 

3,19,20 
19 


1 

9 

3,4 

1 


4 

3,20 

4 

1 

1,19 

3,4 

3,4 

3,9,10 

4 

1 

1,19 

3, 4, 18 


50 


e 

a 

a 
tt 
o 


Dtg. 


74.9 
7&8 


73.1 
75.2 
7a9 
76.2 


74.6 


73.1 
7L0 
72.0 


73L0 


7L9 


60 
56 
54 
54 

60 

56 


58 
56 
61 
54 


93 
92 
93 

96 
86 


90 
80 
90 


3 
3 
3 
3 
1.3,4 


2,3 
2 
2 


77.0 
72.4 


7L0 
74.3 
7a9 


72.4 

7a8 

74.5 

^2 


e 

s 

S 

I. 
o 


It. 


i.% 


75.9      i?l 


2LS3 


S.S 


tm 
in 

4.98 


139 


3L4S 


2. 55 

•  *»•• 

1.31 
2.8S 

LSI 


1.19 
L45 

2L76 
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Meteorology  of  1867 — Gontinaed. 


MAT. 


I  in  States 
erritories. 


Date. 


IIAKA. 

id.... 


id 

a  City  . 
)olia ... 
«r 

nnony. 

g«§.... 

UiOIS. 

icago.. 
a 

igo..<.. 


D 
I  . 


dd. 


ter  . 

Ling 
la.. 


0N8IN. 
00 

h 

ee  (L) . 
ae(W) 
I , 


ca(M). 
ca(W> 

IM 

Ion.... 


bon 
e... 


JM 

E80TA. 

Say 

ortage.. 


28 
30 
28 
28 
28 
31 
28 
28 
28 


28 
28 
21 
30 
30 
28 
30 

38,30 
31 

30,31 
31 
31 
30 
31 
31 
12 
4 
30 

20,31 
25 

30,31 
30 
31 
31 
30 


23 
24 
24 
24 
27 
31 
31 
30 
26 
27 
30 
30 
31 
11,31 
31 


29 

16 

26,30 

30 


Dtg. 


87 
95 
81 
79 
80 
79 
76 
73 
80 


73 
80 
92 
71 
73 
80 
77 
76 
79 
74 
75 
75 
85 
78 
75 
84 
79 
88 
78 
81 
74 
76 
80 
78 
72 


62 
69 
70 
70 
72 
70 
67 
71 
68 
74 
70 
74 
74 
73 
71 


67 

61 

70 

»76 


Date. 


8 
7 
2 
7 
8 

2,8 
2 

7,8 
7 


Dtg, 


2,6 

7 

8 

8 

2 

3 

2,6 

2,7 

2,7 

7,8 

7 

3 

7 

6 

7 

6,7 

7 

8 

8 


6 
6 
6 

7 
6 


2 
2 
3 
2 
2 
2 
2 
2 
2.3 
2 
2 
2 
12 
2 


1 
2 
2 

1 


31 
35 
36 
39 
37 
36 
29 
36 
40 


o 

s 

a; 

■.-• 

9 


I>*8, 


38 
82 
30 
30 
29 
32 
32 
34. 
30 
31 
34 
29 
28 
35 
35 
34 
34 
82 
36 


36 
38 
35 
33 
37 


30 
30 
28 
d2 
28 
30 
30 
30 
36 
83 
31 
32 
30 
32 


25 
33 
28 
27 


59.8 
61.4 
54.7 
54.9 
53.8 
2)4.3 
.'•iO.O 
55.8 
6L2 


it 

o 


In, 


a  49 
4.25 

5.08 
4.11 
5.00 


56.1 


51.4 
51.7 
67.5 
4&6 
5a9 
53.8 
49.4 
51.0 
51.1 
53.0 

5as.3 

53.0 
58.5 
53.0 
55.3 
55.0 
56.5 
58.8 

6ai 


50.3 
56. 8 
5&6 
51.9 
57.5 


53.8 


4&7 
49.0 
46.6 
47.3 
48.5 
49.7 
4a3 
50.4 
47.7 
46.1 
4a3 
49.6 
49.7 
51.8 


4a  2 


44.9 
47.3 
47.6 
47.8 


15.50 
5.74 
4.68 


5.97 


4.82 


6.00 
5.84 
7.68 
4.64 
4.65 


&a8 


jum. 


Date. 


30 
17 
83 
30 
30 
22,23 
22 


24 
84,30 


30 
6 
23 
22 
22 
22 
8,9,30 
22 


10.00 
6.41 
4.40 


5.40 
5.90 


6.38 
5w45 


4.99 


5w86 


2.26 
3.10 
4.39 
5w53 
2.80 


a60 


2.70 
1.38 
a94 
3.85 
6.19 


a  56 


1.64 


a  18 


23 
22 
6,82,30 
9 
22 
6,22 
22 
22 
23 
21,22 
9 
22 
22 
14 


30 
14,22,23 
30 
30 


22 

30 

23 

7 

9 

8,9,12 

22 

10 

8 

12 


11 
12 
29 


94 
100 
94 
93 
96 
96 


84 
91 


94 
100 
98 
90 
96 
97 
92 
96 


93 
96 
92 
95 
94 
92 
94 
97 
94 
96 
100 
89 
95 
93 
91 
87 


Date. 


3 
1 

18 

3,18 

3 

18 

19 


Vtg. 
57 
59 
60 
58 
59 
56 
57 


40 
S 

a 
« 


T>tg. 
71.8 
74.9 
79.6 
74.5 
74.9 
7a3 
74.3 


1 
18 


56 
65 


1 

1 

1,3,19 

2 

1.2 

18 

1 

1 


56 
54 
58 
48 
58 
59 
55 
54 


7a4 

77.9 
75.5 


72.4 
74.3 
78.2 
72.0 
73.4 
74.0 
73.3 
73.0 


91 
91 
93 
92 


92 
86 
92 
90 
98 
89 
88 
91 
94 
89 


86 
68 
95 


1 
1 

18 

19 

2 

18 

1.2 

1,17 

3 

1 

4 

1 

1,2,18 

2,27 

1,3 

18 


54 

55 
52 
54 
56 
59 
54 
61 
50 
58 
64 
58 
61 
62 
57 
61 


1 
2 
1 
1 


50 
53 
46 

52 


7a5 

73.6 
70.0 
73.9 
74.5 
75.1 
74.6 
75.6 
74.2 
78.0 
79.8 
73.9 
75.2 
78.2 
72.7 
77.0 

74.6 


65.7 
71.3 
67.4 
67.8 


1,3 
1 
1 
1 
1 
1 

1,2 

1 

1 
o 


54 
53 
50 
50 
48 
52 
55 
52 
54 
54 


72.1 

69.7 
72.6 
69.5 
68.2 
75.4 
72.0 
73.4 
67.7 
70.2 

70.2 


4 

3 
2 


44 
43 
51 


59.1 
47.5 
6d.5 


/a. 

5w73 

4.70 

aao 
a30 

8.60 
2.00 


LIO 
L43 


L86 

i.'S 
a  41 
6.93 

a73 
a74 


aso 


5.70 
1.63 
2.93 

i'eo 

5.18 


a  13 
a36 


a65 


1.34 
L50 
3.04 
8.83 


8.03 

Tto 

a  70 
8.31 
3.74 
5.25 


8.78 

7.46 

'8.'9i 
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Stations  in  Statei 
and  Territories. 


HAT. 


Date. 


Minnesota— Con. 


St.  Paul 

Minneapolis. 

Sibiey 

New  Ulm... 


Averages . 

IOWA. 


Clinton 

"Lyons 

Davenport 

Dnbuqae 

Atallssa 

Monticello 

Fort  Modiion 

Qnttenberg 

Ceres 

Mt  Vernon 

Iowa  City 

Independenco  — 
Near  Independence 

Waterloo 

Marble  Rock..... 

Iowa  Falls. 

Algona(D) 

Algona(W) 

Dakota 

Fort  Dodge , 

Fontanelle 

Harris  Grove. 


Averages... 

MI8S0UKI. 


StLonis 

Allenton 

Union 

Canton 

RoUa 

Harrisonvillo. 
Oregon 


Averages , 

KANSAS. 

Leavenworth  ... 

Olatha , 

Atchison 

Lawrence 

Holton 

State  Agr.  College. 

LeRov 

ConncU  Grove 


30 
30 
30 
30 


30 
31 
30,31 
30 
31 
30 
31 
30 
30 
30 
30 
30 
30 
30 
30 
17 
30 
30 
30 
30 
3 
3 


Deg. 
76 
70 
77 

78 


4 

3 

4 

31 

4,12 

3,8,10,14 

3,8 


Averages  — 

NEBRASKA. 

Elkhom 

De  Soto 

Bellevno 

Glendale 

Peru 

Averages  — 


3 
3 
3 


78 
75 
71 
77 
78 
78 
81 
80 
78 
75 
79 
78 
79 
76 
77 
64 
77 
73 
78 
75 
78 
80 


Date. 


6 

1 

1,2,6 

1 


80 
87 
83 
73 
81 
•78 
82 


8 

90 

6.7 

3 

80 

5 

10 

87 

G 

8 

78 

6 

8 

89 

2 

8 

93 

2 

8, 9, 30 

90 

5 

8 

91 

6 

84 
83 
81 

85 


6 
6 
6 
6 
6 
6 
6,7 
7 
2 
6 
6 
6 
2 
5 


2,6,7 
2,6 
6 
2 
6 
6 
6 


7 
7.8 

7 
2,7 

1 
13 

2 


2 
1 

1,6 
5,6 


a 


9 


^ 


28 
29 
29 


34 
33 
36 
36 
33 
35 
33 
27 
28 
30 
31 
34 
29 
32 


30 
30 
31 
30 
31 
36 
29 


46 
36 
44 
36 
29 
45 
38 


30 
37 
34 
37 
42 
41 
46 
36 


34 
30 
37 
35 


£ 

s 

a 

« 

0 
« 


Dtg. 
49.7 
48.5 
49.3 
52.0 


48.4 


52.4 
52.0 
51.5 
52.1 
51.0 
SC.9 
53.7 
4^4 
51.1 
5a3 
51.9 
51.0 
50.8 
5L0 
5t.3 
46.6 

5ai 

51.1 
51.9 
51.6 
53.6 
52.0 


51.4 


60.9 
59.5 
61.5 
57.1 
57.6 
5a6 
58.3 


59.1 


58.0 
57.9 
57.8 
55.5 
59.0 
59.2 
64.6 
60.5 


59.1 


In. 
4.45 
3.63 
3.00 
3.72 


a27 


54.9 
55.9 
55.7 
55.3 


55.5 


7.00 
5.40 
ia32 
a  10 
5.33 
4.67 
5.88 


JUNK. 


10.60 
7.95 
6.20 


7.64 


4.07 
6.6:) 
4.50 


6.38 


5.95 
7.86 
7.05 
3.20 
7.32 
10. 6t 
5.84 


6.84 


&35 

a  40 

4.75 
9.38 


3.59 

12.01 

7.15 


7.36 


8.20 
5.38 
a25 


7.28 


Date. 


12 
13 
13 
29 


22 


10 
9,30 


a 

E 

I 


86 
88 
93 


6 
9 

6,7,8,12 

6 

6,8,9 

4,12 

7 

6 

23 

7,  .30 

30 

12,29 

12 

5,12,21 

5 

22 

29 


22 

22 
9,12 

22 

3.4.23 

4,22 


30 
30 
20 


5,22,30 
3 


22 


23 
8S 

23,23 
22 

22,30 


92 


88 
89 


91 
91 
92 
94 
92 
90 
91 
93 
88 
86 
88 
90 
88 
90 
91 
92 
88 


93 
96 
99 
89 
90 
90 
94 


96 
97 
98 


94 
91 


94 


94 
94 
66 
92 
90 


Date. 


1 

3 

1.2 

1,19 


1 
1,2 


1 

SS 

2.3,17 

1 

17 

18 

1,2 

9,27 

17 

28 

3,18 

1 

17 

2 

1." 

9,17 

17 


1 
3 
17 
1 
28 
17 
17 


11 
17 
17 


17 
7,17 


17 


17 
17 
17 
17 
17 


g 

• 

£ 

& 

a 

a 

%m 

^t 

t 

aa 

i 

s 

.s 

a 

a 

9 

Deft. 

50 
51 
53 
5Q 


56 


52 
56 


54 

59 
53 
54 
54 
50 
55 
53 
59 
99 
50 
59 
53 
53 
53 
55 
47 


65 
56 
58 
64 
49 
56 
51 


88 
54 
52 


57 
SB 


52 


51 
51 
49 
52 
54 


G4.6 


72.8 


79.6 
73.1 


71.8 
72.2 

Tai 

73.3 
71.9 
7a5 
71.8 
79.4 
G9.8 

7ao 

65.6 
a9.6 
69.4 
68.4 
71.5 
73.0 
GBLO 


7a9 


7ao 

73.0 
76.6 
7^3 


74.7 


74.8 


79.9 
7&3 
7a5 


76.3 
73.9 


7&2 


74.2 


7L3 
72.5 
73.3 
79.'3 
73.7 

72L6 


c 

s 

1 

c 

E 

k 
e 

0 

Pi 


66.1     as 

66.1  SLdl 
69.4  I    7.91 

71.2  1L65 


9.01 


ISO 


^ 


lflL«) 


17. 


7.00 
4.90 


7.U 


1» 

5.14 
S.56 

'l® 

2. 58 

4.11 

ai3 


to 

SL95 
4.75 


5.65 

*i'75 

4.31 


&48 

&91 

ai5 


3.8$ 
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Stationu  in  8totc8 
and  Territories. 


UTAH  TERRITORY. 


Gtv  Salt  Lake  City. 
Wanahip 


AvcragcB. 


MAT. 


T 


JUKI. 


Date. 


9,14 


CALIFORNU. 


Son  Francisco. 
Monterey 


Averages. 

OREO  ON. 


Alban 
Corv 


aUis. 


31 
31 


31 
30 


a 


Deg. 


ro 


93 

80 


85 
85 


g 


Date. 


18 
21) 


4 

3 


a 

62 

a 


i?<y. 


3'j 


49 
46 


34 
44 


4« 

3 


D^. 


53.2 


o 


s 

o 

a 

•a 

(4 


Date. 


/». 


29,30 
27,29 


>' 


69.6 
ii7.8 


63.2 


60.6 


0.00 
0.21 


0.11 


2.45 


10 
9 


25 
25 


a 

I 


91 
93 


95 
63 


90 
88 


Date. 


6.7 
C 


3,19,28 
6,7 


5 
5,6,7 


(9 

a 

0 

6 


42 
37 


61 
45 


48 
46 


£ 

a 

c 

a 
3 


67.5 
64.2 


65.6 


75.1 


75.1 


65.5 


o 

CI 
la 

t 

a 


In. 
1.47 


1.47 


0.00 
0.00 


aoo 


0.90 


JULY. 


MAINE. 


Steuben 

Lite 

Williamsbnrg . . . 
West  WatervlllQ 

Gardiner 

Lisbon 

8tandi8h 

Kumford  Point.^ . 

Cornish 

ComishviUe 


Averages 

NEW  UAMrSHIRE. 

Portsmouth 


Stratford 

North  Bamstead  . . 
Claremont 


Averages.. 

VERMONT. 


Lunenburg 


North  CraOsbury. 

Randolph 

Middlebury , 

Brandon 

Bomet 


Averages 

MASSACHUSETTS. 


Kingston 

Topsfield 

Lawrence.... 
Georgetown.. 
Newbury 

29 


3.16 
16,24 
15,16,24 
24 
24 
24 
24,25 
24 
24 
24 


24 

24 
24 


23 

24 
24 
28 
28 
24 


4 
4 
4 

24 
28 


84 
8^ 
82 
90 
86 
88 
89 
87 
88 
88 


31 

27 

21,26 

19,20 

20,21 


87 

90 
88 
90 


92 

87 
89 
84 
92 
100 


92 
88 
88 
91 


31 
31 
21 
21 


2,15,21, 

31 

31 

31 

31 


13,14.15, 

16,17 

30,31 

14,22 

13 

19 

11 


13 

19,20,21 
20,21 
13,21 
21 


49 
50 
52 
52 
55 


50 
50 
52 
53 


56 

47 
54 
50 


50 

48 
49 
54 
51 
61 


64.5 
66.5 
64.7 
68.2 
67.1 


68.9 
66.2 
67.6 
69.2 


67.0 


67.0 

64.6 
68.8 
67.6 


67.0 


55 
57 
54 
54 
55 


70.2 

63.9 
66.4 
64.2 
68.2 
74.0 


67.8 


68.1 
70.1 
67.8 
67.2 
69.0 


5.60 
a55 
8.41 
3.70 
a94 
4.08 
5.17 
6.90 
4.10 
4.90 


5.04 


6.80 

4.76 
4.24 
4.70 


5-13 


3.33 

4.85 
a30 
3.  U 
4.43 
3.00 


3.67 


X25 
6.39 

7.40 


AUGUST. 


21 
8 


18 
18 


10 

18 

7,14 

8 


10 

8 

5, 7, 18 

9,18 


18 

8 

7 
8 


18 

18 

18 

5.8 

6,10 


80 

87 


8G 
81 


89 
86 
66 
84 


85 

88 
86 
86 


95 

92 

88 
80 


31 
31 


31 
31 


30.31 
31 
31 
31 


31 

31 
30 
31 


88 
90 
a") 
85 
90 


30 

31 
31 
31 


31 
31 
31 
31 
31 


50 
52 


51 
54 


53 
45 
46 
48 


49 

41 
52 
42 


30 

42 

48 
48 


06.4 
65.7 


70.3 
68.2 


69.9 
67.5 
68.5 
69.5 


68.3 


59.0 

60.0 
69.1 
68.4 


64.1 


64.7 


67.7 
G8.3 


66.9 


50 
55 
48 
43 
90 


70.1 
71.3 
69.1 
69.0 
69.7 


8.80 
5.10 


6.90 
8.49 
7.76 
9.10 
5.10 
9.00 
9.13 


7.71 


3.50 

5.46 
7.86 
5.87 


5.67 


4.56 


4.90 
4.25 


4.57 


8.65 
9.21 
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JULY. 


Stations  to  Stated 
and  T«rrltoiiei. 


M  A  ss.— CoDtloued. 


lUlton 

North  Bill  erica... 
Wei<t  Newton  — 

New  Bfdrord 

Do 

"WorceHier , 

Meodon 

Luneubnrg    

ArobtT^t 


4 

25 
4 

25 

7 

4 

4 

25 

3,24 

Richmond !3, 15,27 


Date. 


WiUiamM  College.. 


Ayerages. 


RHODI  ISLAND. 


Newport 

CONNXCXICQT. 


Pomfret 

Grot  on 

Columbia . . 
Mlddletowu 
Cole  brook  . 


28 


4 
4 

4,24 


AreragM. 


KKW  YORK. 


Morlchei. 


Bonth  Hartford 

Troy 

Oermantown 

Oaninoc'i 

Throg'*  Neck 

White  Plains 

Denf  and  Du  mb  In . 
Columbia  College. . 

FltttbuHh 

Kewburgh 

Minuville 

Oouvein**nr 

North  Hanunond.. 

BouBevllle 

South  Trenton 

Cazenovia 

Oueida    

DepaavlUe 

0^wego 

Palermo 

KichoU 

Oeneva 

BocheHter 

Roche>»t«^r  Unlver'y 
Little  Genevee  .... 

FrieudHhip 

SuBpeniiion  Bridge . 
Buffalo 


Averages 

NEW  JERflET. 

Paterson 

Newark 

New  Brunswick... 


24 

24 

24 

4 

3.4,7 
4 
4 

4 
14 

4 
24 
24 
24 
28 
28 
28 
28 
24 
28 
24,28 
24 
24 
24 
24 
24 
24 
23 
27 


4,28 

4,  2^1 

4 


ee 
o 

a 

a 
■fi 


94 
89 
99 
8J 
89 
88 
88 
90 
86 
90 
87 


88 


85 


99 

94 

88 


Date. 


21 
21 
1.21 
21 
21 
21 
21 
21 
31 
30 
14.19 


21 


21 


92 

92 
93 
95 
94 
9«» 
85 
68 
90 
92 
93 
8(5 
88 
88 
90 
9t) 
87 
92 
8(5 
90 
94 
95 
94 
90 
89 
93 
90 
]00 
90 


18 

13,19 

21 


0, 19, 20. 

21 

1, 5,  13 

31 

13 

19 

9 

16 

13,20 

18 

18 

18 

18 

18,30 

9, 13,  18 

13 

10, 13,  21 

19 

13 

13 

9, 13, 14 

13 

15,31 

13 

9, 13, 14 

9 

14,17 

17 

14 

13 


04  9,15,18 
88  19 
90     19 


2 

a 
E 

S5 

s 

"3 


54 
58 
55 
57 
55 
54 
55 
55 
57 
52 


53 


53 


58 
58 
54 


64 

56 
57 
58 
57 
60 
55 
61 
60 
58 
58 
59 
54 
56 
50 
54 
53 
54 
55 
56 
51 
50 
55 
56 
56 
48 
51 
54 
54 


u 
9 

1 


9 


67.9 
70.6 
72.7 
67.7 
70.2 
69.0 
68.2 
7a  3 
68.  1 
72.8 
66.9 


69.3 


67.4 


66.6 


70.5 
70.  8 
68.3 


69.1 


74.4 


60 

56 
58 


70.5 
71.8 


70.0 


71.7 
70.9 
71.9 


o 

••• 

8 

u 

o 
a 
•c3 


In. 
5.13 


a  70 

5.92 

6.  11 
a  36 
a2J 

aeo 

4.00 

7.  .35 

a  61 


5.16 


6.63 


a  16 


a  31 


a  24 


4.65 


72.5 

a73 

71.6 

a  42 

7a  2 

1.80 

71.0 

4.20 

72.6 

•  •  •  • 

69.9 

72.3 

5.76 

74.1 

a  88 

70.8 

2.57 

72.3 

an 

70.4 

66.4 

2,52 

68.7 

4.17 

67.3 

4.12 

69.8 

0.86 

67.6 

69.6 

5.96 

68.2 

2.1fe 

67.2 

1.94 

69.3 

3.40 

69.3 

70.9 

2.64 

69.2 

a  54 

69.4 

a  56 

67.4 

a  30 

67.1 

2.45 

1.54 


a  14 


AUGUST. 


4.85 
a  76 
5.03 


Data. 


18 

7,10.19 

10,18 

15,18 

15 

18 

18 

7,9,14 

7 

18 

18 


6,15 


18 

10,19 

7,18 

5,18 

5 


g 

s 

a 

M 

09 


11 

7, 15, 18 

18 

5,18 

18 

18,21 

18 

18 

18 

12 

18 

7 

7 

9 

6,7 

5 

18 

7 

6.7,8,9 

18 

6,7,8,9.18 
6 
18 
18 
18 
6 
6 
6,8 
7 


6,14 

18,19 

18 


86 
94 
81 
84 
84 
85 
86 
84 
90 
65 


66 


81 
86 
88 
89 
84 


90 

86 
88 
90 
89 
86 
82 
85 
85 
90 
89 
84 
88 
93 
89 
90 
87 
91 
88 
87 
90 
95 
93 
01 
90 
91 
88 
96 
94 


90 
84 
87 


Date. 


a 

as. 

a 


31 
31 
SI 
31 
31 
31 
31 
31 
31 
31 

ai 


31 


31 
31 
31 
31 
30 


31 

30 
31 
31 
31 
30 
30 
31 
30 
31 
31 
30 
30 
30 
30 
31 

30,31 
30 

30,31 
31 
30 
31 
30 
30 
31 
31 

30,31 
30 
30 


31 
31 
31 


46 
43 
54 
53 
54 
51 
50 
49 
48 
44 
45 


52 


50 
52 

48 
48 
51 


56 

46 
51 
56 
51 
58 
56 
54 
61 
55 
53 
54 
48 
54 
48 
43 
48 
48 
52 
52 
46 
44 
50 
49 
49 
37 
43 
46 
50 


48 
50 
55 


9 


B 

••• 

a 
ee 


0 


c 

I         m 
b 


69.4 
71.2 
75.2 

7a  6 

72.1 
69  4 
66.4 
69.9 
66.6 
79.4 
67.4 


&:5 


IQIS 

sa 

lai^ 
e.73 
ia>0 

S.31 


7U.I 

&S 

7.00 

e.-n 

67.3 

TO.*  6* 

70.7 

0B.4 

1113 
10.75 

'iaa 

6».3 

ILOS 

7aLi 

73.4 

71.7 
76.0 
71.0 
73.0 
70.6 
71.9 
72.6 
72.9 
72.0 
69.7 
68.5 
79L1 

6ai 

70.4 
68.8 
70.  I 
70.  I 
69.8 
69.5 
69.6 
69.0 
71.2 
69.6 
66.7 
66.3 
69.9 
72.2 


70.7 


7L0 
7a  8 
71.3 


9l« 
ISO 

laTs 


7.70 
&73 

9.  S3 


1.99 

m 
aJ3 
a34 


SIS 

2.53 
LSD 


0.96 
aT2 
a72 
4.00 
1.42 


as9 

Tl6 


ia46 
lac 

&4S 
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...V. 

Station)  Id  Siaoi 
and  TwrttortM. 

DIM. 

|l 

=... 

i 

r 

■ 

i 

1 

1 

„„. 

11 

1 

Dm,. 

jjj 
I'll 

1 

1 

1 

1 

KEWjUtaET— C'd 

BuiiiDp™'"'.!!! 

SB 

Pm. 
92 

16,]'J 

i7:i9,*j 

''I 

11 

70.  T 
73,0 

1"; 
5  63 

19. 3U 

^n 

10,  :9 

H,  19 

5,H 
10, 14, )g 
14.  le 

S6 
90 

3D 

M  .  71.  3 

,1«  ■  72. 1 

9.se 

■SI! 

53 

71.4 

ffii'S";.::-.:- 

31 
30,31 

31 
31 

31 
31 

M 

411 
45 

m 

74.1 

in. 
73.' a 

13,49 

ATinnl 

TTT^ 

,„,„™^ 

1.1 

■«,5,B1 

S4 

89 
93 

IS 

13,19 

31 

9,10 

i 

Si 

81 
50 

is 

11 
tiIg 

JiiO 
715 

7a  0 

67.9 

n.jio 
i'iii 

' ■ 

BHS-.:;;:; 

i&e4 

"ass 

SUifrStprtnj.... 

K,^::::::: 

Tioga 

Lswlibars 

3.35 

ii 

13,19 

90 

i 

1 

70:9 

B.30 

9in 

8.74 

an^pluHiib... 
Me*Cutl< 

s,ie.i9 

i 

^ 

J? 

K 

4.24 

"i-'ei 

in.  3 

.>» 

71.1 

1 

96 

la 

w 

18,19 

91 

10.31 
30,31 

58 
54 

W*odl«wii 

asS^v.;:: 

in 

1L38 

1.!M;S8 

1 

"1 

i 

c'S^'charliiLiH 
B«wl»u-i  BIMloa. 

Honnl  SoloD 

LracUbnn 

to!  8 

75. 'J 
76.3 

71! 

"a  si) 

7a:  0 

"i% 

75-1 

■""""■■"• 

1,2.3 

■S 

is 

1 

'I 

I 

I 

si' 

= 

cibiuaB 

Si^SO 

= 

=^ 

= — = 

452 


AGRICULTURAL   RKPORT. 


Meteorology  of  1867— Continued. 


6tatioi:8  in  Stntes 
and  Tcrritorieji. 


JULY. 


Date. 


KORTirCAUOUKA. 


Goldpboro' 
RiUfigh  .  . 

Oxford 

Albemarle , 
Statesville . 


AshevUle 

AverageB 

SOUTH  CAROLINA. 
Aiken 

ALABAMA. 


Opelika..... 
Carlowville 


Moulton 

Prairie  Bluff, 

Havana 

Fish  River . . . 


Averages.. 
FLORIDA. 


Femandina . 
Jacksonville 
Port  Orange 

Gordon 

Cedar  Keys  . 


Averages. 

TEXAS.. 


Houston . 
Columbia 
Waco .... 


Austin 

Long  Point 


Averages... 

LOUISIANA. 


Benton 

MISSIS9U*ri. 


Grenada 
Fayette., 


Natchez 


Averages 

TENNESSEE. 

Tusculum  College. 
Lookout  Mountain. 

ClarkBville 

Franklin 


Averages. 


25 

25 

25,96 

2,24 

25 


25 


24 


24,25 
25 

25.26 

24,25 

24,25 

22 


28 
5 

26,27,31 
2 


24 
23,27 
22,28 

28,31 


21,  ee 


24,25 
20,23  24. 
25 
00,21,22, 

23,25 


25 

95 

11,25 

11 


S 

a 

M 


98 
103 
92 
97 
94 


88 


93 


94 
94 

86 
97 
94 
93 


89 
98 
93 
94 
95 


98 
96 
99 

97 


92 


91 
84 

88 


89 
91 
89 
88 


Dnte. 


21 
10,15,20 
31 
21 
21 


10,22 


14, 15, 
16,20 


1,5,11, 

12,13 

22,23 

1 

1.7,8 

1*17 


29 
17 
11 
29 
17,19 


2 
6 
2 


31 
31 

31 


9 
15 
30 
21 


g 

o 

Ok 

S 
^£- 

a 

*3 


65 
64 
59 
55 


60 


71 


\5 

64 
74 
72 
73 


71 
74 

74 
72 
77 


73 
75 
74 

71 


72 


6t 
67 

70 


B 
S 

a 

9 

■** 

a 

ee 

9 


79.1 
79.7 
81.7 
77.0 
75.2 


7a2 


77.7 


79.7 


81.9 

76.6 
82.9 
80.0 
81.0 


80.5 


82.6 
86.1 
85.4 
62.2 
84.0 


84.1 


6 

o 
g 


In. 
9.00 
2.45 
1.80 
1.43 
0.25 


2.99 


2.26 
5.55 


5.00 
2.82 


3.91 


5.40 
11.08 


a24 


84.6 
83.1 
85.7 

a\6 


84.3 


i^ 


83.3 


5.33 
2.30 


3.82 


63 
69 
63 
68 


75.5 
81.7 


a  16 


78. 6     a  16 


75.5 
77.5 
74.7 
77.1 

76.2 


4.05 


4.05 


AU0D8T. 


Date. 


19 

14 

SI 

14 

11.13, 14, 

16,19.20, 

24,25 

13 


20 


10 
19 

5 
14 


6,8.13, 
14, 15, 16 


28 
3 


13 

12.13.19, 

23,35 

14 

15 


12,13 
2€ 

7,14 


11,12 
13 

18,26 
13 


e 

t 

a 

Bo 

a 

S 

as 


90 
97 
89 
93 
86 


87 


86 


90 
95 

86 
97 


90 


94 
90 


96 
97 

98 
99 


94 
88 

89 


88 
89 
88 
93 


Date. 


31 

31 

31 

30,  .31 

30,31 


31 


31 


31 
25,31 

30 
28,31 


31 


31 
17 


17,18,31 
17,18 

39,30 
86,29 


31 
31 

31 


— "-^^ 

s. 

a 

a  * 
M 

s 


Deg. 
64 
61 
61 

eo 

54 


55 


65 


68 
70 

61 
70 


if 

9 
«• 
C 

I 

a 


77,3 

7ai 

7^3 
75.6 
73.8 


75l3 


73i5 


75.8 
81.3 

78.4 
63.0 


66 


78.1 


79.3 


75 
74 


8L9 


8L9 


73 

71 

72 
72 


81.7 
84.3 

83.6 
84.9 

83L4 


31 

3 

.30 

30 


61 
65 


57 
67 
58 
60 


7&0 
7a8 
77.4 


74.0 
77.9 
74.5 
77.7 

76.0 


0 

a 

a 
» 

S 

h 
9 

8 

« 


9.1 
&8S 
143 


11.07 

"l45 
4.96 


U5S 


&6 


6.41 


&40 


&S3 
4.00 

127 
1L63 


iOO 


L» 


L30 
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Station!  in  Statet 
and  Territories. 


KENTUCKY. 


Chileibarg . 
Lexington  , 
LonifYiUe.. 


Averages. 
OHIO. 


New  Lisbon 

StenbenTille 

Paineeville 

MilnenriUe ^ 

Clereland 

Do 

Wooster 

Kclley's  Island... 

Morwalk 

Canon 

North  Fairfield... 


Marion 

HUlaboro' 

Tolado 

Bowling  Green 

Kenton 

UVbana  Unlvertity . 
B«tliel 


Cioelnnati . . 

Do 

CoUegeHIU. 
Farm  School 


Averages.. 

laCHIGAK. 


JULY. 


Date. 


3 

S 

24 


24 

24 

24 

3 

11,28 

4 

24 

24 

2,3,28 

3.23 

3,5,24 

2,3 

23 

24 

28 

1 

3 


24 
7 

24 
1 


Monroe  City 

State  Agr'l  College 

Litehfleld 

Orand  Rapids 

Northport 

Holland 

Otsego 

Copper  Falls 

Ontonagon 


24 
23 
23 
23 
23 
3 
24 
20,tt,23 
22 


Averages. 


IKDIANA. 


Richmond 

Aurora 

Vevay.. 

Mnncie 

Spiccland 

Colombia  Oity 

Merom 

New  Harmony 


Averages.. 
TLUXoia, 


Chicago 

Near  Chicago 
Oolconda .... 
Anrora 


2 

2 

24 

1,3 

S 

22.23,24 
1 
1,2.11 


22;  23. 25 
24 
27 
2,23 


S 


89 
94 


100 
93 
87 
93 
91 
92 
96 
89 
90 
90 
90 

89 
90 
94 
99 
94 
94 
94 


95 
96 
97 
95 


94 
94 
95 
94 

88 
(^ 
96 
81 

84 


92 
100 
100 
98 
97 
93 
93 
91 


86 
100 
100 

89 


Dato. 


10 
31 
10 


12,20 
17 
18,29 
30 
9 
9,10 
9, 16. 17 
12 
12,17 
13.16.19 
»,  10. 12, 
13,17 
30 
13 
13 
30 
13 
30 
9.12.13, 
16.8^21, 
29,30 
17 
16 
16, 17, 18 
9 


10 
12 
12, 15, 16 
9.12 
8 

9.12,29 
7 
11 
6 


9 

31 

29 

9,29 

9 
15 

8 
30 


9,12 
29 
15 
12 


B 

8 

SB 

a 

a 

B 

3 


57 
53 


50 
54 
59 
50 
54 
63 
60 
61 
54 
58 
60 

59 
58 
48 
46 
64 
57 
60 


63 
64 
60 
56 


50 
52 
56 
56 
52 
53 
54 
48 
54 


60 
56 
62 
59 
58 
54 
61 
66 


62 
58 
61 
54 


& 

a 
u 

a 


i 


75.0 

7ao 

75.4 


74.5 


72.4 
7&7 
70.6 
73.0 
71.5 
77.7 
75.9 
74.0 
70.9 

7ao 

73.5 

72.0 
rj.3 
71.8 
72.2 
77.2 
73.9 
72.5 


76.4 
79.4 
7&0 
74.6 


72.2 


75.8 
71.6 
71.7 
72.5 
66.7 
70.5 
72.7 
68.4 
6&1 


70.1 


72.6 
77.5 
80.3 
7&0 
74.3 
73.8 
75.1 
77.8 


75.9 


72.9 
77.4 
81.7 
72.2 


o 

9 

1 

a 


In. 
5.83 
5.78 
3.53 


5.05 


a  13 

3.65 
5.19 
2.79 
2.72 


a63 
2.89 
1.78 
3.12 

an 

2.56 
2.06 
4.72 
3.56 
2.87 
2.35 


1.60 
2.38 
0.94 
2.25 


2.77 


1.80 
1.78 
a83 


1.65 

i'oe" 


2.22 


6.98 
2.59 
a  95 
a90 
5.20 
0.13 
4.50 
a  62 


a86 


1.52 


4.40 
2.98 


AUGUST. 


Date. 


12,13 
12 
18 


6 

18 
18 
19 
18 


6 
18 

18 
18 
18 

12 
17 

9 
6 

18 
8.18 

18 


9.18 

9,19 

13 


17 

5,12.23 

17 

9 

17 


7,9.12 

8 
8 


18 

7,J8 

24 

9 

18 

9 

18 

12.19 


12 
17 
4, 10,  19 

8 


s 

s 

ao 
a 


Dato. 


9G 
90 
95 


94 
91 
86 
93 
91 


94 
89 
93 
98 
91 

89 
88 
92 
98 
94 
93 
92 


93 
95 
95 


92 
90 
89 
92 
89 


94 
91 

88 


91 
96 
98 
95 
94 
92 
94 
92 


102 
80 
99 
92 


31 
30 
30 


31 
31 
30 
30.31 
30 


31 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 


30 
30 
26 


30 
30 
30 
30 
29 


28. 29.  .30 
31 
31 


30 
30 
30 
30 
30 
31 
29 
30 


29 

30 

2 

29 


a 
«>  -J 

*-£ 

a 
•a   . 


53 
50 


45 
48 
52 
48 
51 


48 
57 
50 
50 
51 

48 
50 
48 
36 
50 
48 
53 


58 
60 
62 


48 
38 
48 
48 
47 


50 
46 
44 


53 
54 
52 
49 
53 
40 
56 
63 


54 
57 
62 
52 


t 

• 

o 

s 

s 

•g 

^ 

"3 

s 


De^. 


71.0 
76.1 


73.6 


75.4 
70.6 
7a  0 
71.1 


75.0 
74.9 
70."7 
72.0 
74.0 

71.3 
71.6 
70.8 
69.9 
76.9 
7ai 
75.2 


76.1 
81.6 
77.3 


7a6 


74.7 
69.8 
70.0 
72.2 
68.2 


72.4 

64.1. 

66.3 


71.8 
7r>.  U 
80.2 
7:>.:5 
73.3 
71.2 
75.9 
77.9 


78.2 
75.5 
r/.4 
71.8 


a 

o 

I 


In. 
1.26 
5.42 
1.92 


2.87 


2.65 
1.75 
2.23 

0.88 


0.14 
0.41 
0.71 
0.97 

1.40 
4.02 
2.44 
5.70 
1.31 
2.08 
2.25 


1.58 
0.81 
0.44 


1.77 


2.70 

1.74 

a6o 


1.58 


69.7       2.41 


i.g;» 
1.  (iCt 
4.UL) 
5.  3  J 
1.50 
a  03 
2.30 
1.76 


74. 8       2. 74 


2.33 
1.  10 
2. 79 
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stations  in  States 
and  Territories. 


Illinois— Con'd. 


Sandwieh 

Ottawa 

Winnebago .... 

Rocbelle 

Wyanet 

Ti*kilwa 

Hennepin 

Elmira 

Peoria 

Springaeld 

Loami 

Dubois 

Waterloo 

SoQtb  Pass 

Qalesborg 

Manchester 

Honnt  Sterling. 

Andalusia 

Angusta 


Averages. 


WISCONSIN. 


Manitowoc. . 
Pl3rmoutb... 
MUwankee  . 

Do 

Geneva  

Delavan 

Wanpacca . . 

Do 

Embarras... 
Rocky  Rnn . 

Beloit 

Edgerton  . . . 

Baraboo 

New  Lisbon. 
GalesTille... 


Averages. 


MINNESOTA. 


Beaver  Bay.... 
Grand  Portage. 

Red  Wing 

St.  Paul 

Minneapolis 

Sibley 

New  Ulm 


Averages. 


lOWl. 


Clinton 

Davenport  .. 

Dubuque 

MonticeUo . . . 
Fort  Madison 
Quttenberg . . 


JULY. 


Date. 


Cores 

Mount  Vernon  . . . 

lowu  city 

Indep^ndd^nco 

Near  Independence 
Waterloo 


.3 

2,24 

23 

21 

22 

8,23 


2 
21 
25 
24 
23 
24 
11 

2 
24 

3 
23 
24 


22 

23 

22 

22,23 

23 

3,23 

22 

22.23 

20,22 

23 

23 

2 

3 

23 

22 


27 

24 

3 

10 

3 

3,26 

3,22 


2, 


2o., 

24 

O    O.) 

o 

«...,  •.» 

2(i,  27 

23 
o 

24 

27 

23,24 

24 


V 

a* 
S 

B 

GS 
S3 


95 
97 
93 
96 
94 
94 


93 
95 
98 
98 
94 
98 
95 
89 
95 
94 
91 
89 


93 
96 
91 
86 
93 
87 
91 
94 
94 
92 
92 
100 
90 
<J8 
64 


88 
78 
91 
83 
84 
92 
90 


95 
90 
91 
92 
93 
90 

1)5 
95 
92 
91 
99 
92 


Date. 


12 
12 
13,29 
12,16 
13 
13 


S 

B5 

o  ■ 

a 


55 
57 
57 
59 
.57 
54 


13 

13 

12 

29 

9,30 

13,29.30 

29,30 

12, 13 

30 

15 

16,18 

16 


12,13 

12 

13 

12 

8,12 

12 

8,12,13 

12 

16 

12 

12 

9 


8,29 


18 

13, 17, 31 

8 

6,8 

6,8 

28 

6 


13 

13 

13,16 

13,16 

20 

13 

16 
29 
16 
15 
15 
16 


60 
62 
56 
62 
57 
70 
64 
61 
63 
66 
57 
62 


50 
48 
46 
54 
59 
50 
60 
53 
46 
56 
55 
55 


Si 

u 

if 
A 

B 

V 


r>eg. 

72.9 
73.6 
72.2 
73.4 
75.6 
72.6 


75.3 
76.2 
75.2 
77.1 
76.4 
83.2 
7a  5 


76.8 


75.5 
77.4 


75.8 


68.3 

71.5 
69.2 
69.5 
73.2 
70.2 
73.0 
69.8 
67.4 
71.1 
71.5 
73.0 


52 


51 
48 
53 
56 
53 
56 
55 


r2.4 


1 0.8 


o 
a 
« 

a 

o 


AUGUST. 


In. 
1.95 
4.23 
1.58 


1.95 


1.77 
2.65 


1.55 
5.55 


2.83 
3.70 


2.82 


4.32 
3.20 
2.60 
2.97 


2.33 


7.10 
a56 
4.39 
•2.69 
6.18 


3.92 


C5.2 
59.6 
70.8 
G8.4 
67.6 
71.1 
74.5 


68.2 


7.15 


54 
83 
46 
12 
40 


5.08 


60 
60 

58 
59 
61 
53 

.7) 
56 
55 
59 
55 
50 


75.3 
71.3 
73.8 
71,9 
75. 1 
70.2 

74.1 
72.9 
73.4 
73.1 
77.5 
71.6 


2.00 
5. 44 

4.80 
4.30 

2.  59 


Date. 


12 

9 

7.8 

12 

9 

5;  8 

8 

12 

12 

9 

17 

9 

12 

10,11,25 

12 

12 

12,18 

7,8,17 

12 


17 
7 
9 

n 

8,9 

8 

8 

17 

8 

7.8 


7 
7 


6 
20 
21 

7 
16,21 

7 
21 


6.24 
3.70 
4.50 


7,8 

9 

16 

17 

12 

7 

8,16 
7, 16, 17 
18 
17 
15 
22 


u 
x> 

s 
a 


S 


^- 

100 
94 
97 
96 
92 
95 
94 
93 
98 
99 
97 
07 
98 
92 
97 
96 
90 
91 


28, 


94 
96 
94 
92 
94 
92 
93 
93 
95 
92 


101 
90 


88 


85 
75 

98 
86 
85 
94 
94 


95 
90 
91 
92 
99 
96 

94 
91 
95 
96 
96 
96 


Date. 


30 
29 
29 
29 
30 
30 
11 
30 
29 
28 
29 
30 
30 
29 
30 
30 
S29 
30 
29.30 


30 
29,30 
30 
30 
30 
30 
29 
30 
30 
29.30 


30 
30 


•JO 


31 
30 
29 
39,30,31 
31 
28 
31 


9 

a. 


Zm 


B 

e 


t 

s 

s 

S 
5 


50 
56 
49 
50 
52 
48 
50 
S3 
55 
56 
56 
56 
63 
63 
53 
61 
02 
50 
56 


44 

43 
43 
50 
48 
47 
45 
44 
43 
53 


7i.3 

7&3 

71-8 

74.0 

75l8 

72.5 

72.0 

74.9 

75.6 

73.6 

77.5 

7&5 

61.9 

79.8 

72.5 

77.4. 

8a2 

75l7 

77.9 

75.9 


67.8 
71.0 
7a2 
70.9 

7ai 

7a4 
72.5 

las 

66L1 
7L2 


42 
42 


73.1 
7L9 


47 


29 
30 
30 
30 
29 
30 

30 
26 
28,29 
29 
29 


41 
41 
50 
48 
48 
46 
50 


53 
56 
49 
48 
54 
43 

44 

49 
50 
47 
50 
50 


71.9 
7a9 


66.7 
50.6 
74.1 
68.3 
70.0 
71.3 
75.2 

67.3 


76.1 
74.5 
74.3 
71.9 
77.2 
60.3 

75.5 

72.1 
74.7 
74.3 
7L4 
74.0 
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Date. 

« 

SEPTEMBER. 

OCTODER. 

stations  in  States 
and  Tcrritori«ii. 

• 

2 

t 

E 

So 
1 

e 

Date. 

u 
S 

1 

i 

• 

1 

a 

s 

• 

1 

a 
« 

■•* 

1 

c 
a 

•a 

Date. 

e 

e 

65 

I 

f 

e 

Date. 

• 

c 

a 

a 
S 
"S 

i 

4 

s. 

s 

§ 

i 

0 

s 

T 

s 
k 
c 

9 

at 

MAINE. 

Steuben 

19 
5 
4 
4 

6 

6,29 

5 

20 

74 

74 
75 
69 
77 
74 
76 
74 

19 
15 
30 
30 
24 
24 
24 
30 

34 
35 
38 
36 
30 
34 
33 

Dtg. 
55.5 
55.1 
58.2 
57.1 
58.4 
57.6 
57.3 
58.4 

In, 
2.60 
0.05 
0.78 
0.97 
2.13 
0.85 
1.26 
0.93 

16 
19 
19 
19 
19 

Dtg. 
98 
71 
76 
68 
74 

5,24 

5 

4 

25 

25 

24 
30 
31 
31 

Df. 

4€ri 

46.8 
48.4 

46.4 
47.5 

In. 

7.30 

liee 

Wegt  WtttervUle  . . 
Gardiner 

Si  30 

4.eD 

fifoi>d{>ih   . .    , 

2.99 

Rumford  Point.... 

ComiHh 

19 
19 

74 
74 

24 
23 

27 
3:2 

46.8 
48.2 

4SS 

Comiahville 

4.(8 

Averages 

57.2 

1.20 

47.2 

4.57 

11 

C 

2 

li 

75 
79 

78 
80 

25 
24 
30 
15 

• 

39 
28 
38 
33 

17,18 
19 
19 
19 

70 
73 
74 
75 

24 

24 

23,24 

24 

30 
22 
33 
25 

N£W  HAMPSHIRE. 

Portsmouth 

Stratford 

59.0 
53.0 
61.0 

5ao 

0.16 
3.04 
0.88 
2.10 

51.0 
44.9 

50.0 

4a  0 

*i*i 

North  Bamstead  . . 
Clarcmont 

2.n 
a.  70 

Ayerages 

57.8 

1.55 

4a  3 

aas 

18,19 
19 
18 
16 

70 
68 
70 
69 

o 

24 

24 

4 

22 
25 
23 
30 

VERMONT. 
liUnenburg  ....... 

55.7 
44.5 
4a  6 
49.0 

L50 

North  Craftsbury.. 

Randolph  

Middlebnry 

18 
18 
18 

81 
88 
77 

24 
24 
27 

28 
35 
34 

55.2 
56.5 
56.7 

3.56 
1.73 
2.45 

3.49 

4.00 

a4B 

Averages 

56.1 

2.58 

49.5 

110 

4,6,7.10, 

18,19 

4 

18 

2 

13 

6,13 

18 

2.0,7,13, 

18 

7,17 

18 

4, 18, 20 

13 

17 

76 

78 
75 
76 
81 
78 
00 
82 

74 
77 
76 

78 
80 

30 

30 
15 
24,30 
24 
30 
24 
30 

30 
24,30 
24 
24 
28 

38 

42 
38 
40 
37 
38 
36 
40 

48 
40 
34 
39 
39 

19 

19 
19 
19 
18,19 
19 
10 
18 

19 
18,19 
18 
19 
18 
18 
18 

80 

77 
73 
78 
75 

78 
78 
83 

74 

75 
74 

77 
76 
76 

25 

24,26 
24 
25 
24 

25 
25,26 
24,25 

24 
24 
24 
24 
25 
24 
24 

r 

32 

32 
29 
32 
29 

28 
30 

28 

33 
31 

oO 

MASSACHUSETTS. 

Kingston    

61.7 

61.7 
59.2 

125 

0.50 
0.82 

52.4 

51.6 
4a3 
51.0 
49.4 
51.8 
49.5 
53.0 

53.1 
51.4 
49.4 

4.S5 

Topsfield 

6.43 

Lafrrence 

Georgetown 

Newbnrv  ......... 

479 

59.3 
59.6 
60.2 
61.2 

61.6 
61.2 
60.5 
59. 9 
59.9 

"aso" 
i.'io' 

2.42 
1.97 
0.90 
0.82 
1.10 

Hilton 

2.74 

North  BUlerica.... 
West  Newton 

New  Bedford 

Worcebter 

Mendon 

"ioo 

191 
179 

Lnnenberg 

Aniherst 

31  '  50.1 
27      49.9 
26      ^^  "^ 

145 

IKJ 

'Richmond 

6.1^ 

Williams  College . . 

18 

82 

24 

35 

59.2 

1.20 

25 

48.9 

1.27 

Averages 

60.4 

1.33 

5a7 

4.05 

17 

18 
17 
17 
17 
17,18 

88 

:5 

66 
94 
85 
82 

30 

30 
24 
24 
24 
30 

40 

38 
44 
36 
39 
35 

19 

19 
20 
18.19 
19 
19 

•J6 

75 
78 
80 
79 
78 

24 

24 
25 
24.25,26 
24 
24 

30 
32 

RHODE  ISLAND. 
NewDort 

61.1 

2.30 

51.5 

f  35 

CONNECTICUT. 
Pomflret 

58.7 
55.  6 
C3.8 
0:3.8 
GO.G 

0.77 
'2.63 

4Q  3 

,1  -.'I 

Groton  .......  .... 

30  !  54.3 
32      53.4 

iul 

Colnmbia 

Middietown 

Colobrook 

28  J 
23 

K.4 
4c.  6  ' 

1 

4.1-2 

Avenures 

60.3 

1.94 
1.50 

i.:w 

51.6 

4.11 

17 

18,'-:  J 

88 
82 

24 

•30 

45 

19 

84 
78 

25 
13,98 

1 

NEW  YORK. 
Bloricbes .......... 

C8.3 
G<j. ;: 

28 

57.6 
53.  A 

Q.V, 

South  Hartford 

'17^ 
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StotionM  in  StatcH 
aud  T4.'rritories. 


Nkw  YORK—Con. 


Troy 

Geriuantown 

(forritfon'g 

Thro(f'«  Neck 

White  PlaiDH 

Deaf  and  Dumb  lb. 
Coluoibia  College. . 
St.  Xavier  College. 

Stnpleton 

Flatbash 

Newburgh 


SEPTEMBER. 


Date. 


MlnavUle 

Oonvcmeur 

North  Hammond . . 

South  Trentou 

Cazenovia 

Oneida 

Huuaeville 

DepanviUe 

Oswego 

Palermo 

NichoU 

Geneva 

Rochester 

Roches  terUnivera'y 
Little  Genesee  .... 

Friend  hip 

Saspeni^ion  Bridge  ■ 
Buffalo 


Averages 


JSEW  JERSEY. 


Paterton 

Newark 

New  Bmniwick. . . 

Trenton 

Burlington 

Mooreiitown 

Mount  Holly 

Kiwood 

Seaville 

Dover 

Haddonfleld 

Newfield 

Greenwich 

Vineland 


]8 

17 

5 

5,17 

17,19 

19 

17 

17 


6, 


19 

13, 17, 
18 

17,18 

18,23 
18 

17.18 
18 

18,20 

18 

6 

18 

6 

6 

SO 

18,20 
18 
J8 
18 
20 
5 


5 
19 
17 
19 
19 
4,17.19 
"  17,19 


Averagoi 


PEN.KSyLVA.VIA. 


Nyces 

Fallsington 

Philadelphia 

German  town 

Horsham 

Dyberry 

Lie  high  University. 

"Whitehall 

Reading 

Parkesville 

Ephrata 

Mount  Joy 

Uarrisbnrg 

Tioga 


17 
17 
19 


5,18 
19 


17,18 

19 

19 

4 

17,19 

18 

19 

19 

19 

5,6,19 

19 

19 

19 

17,18,201 


g 

it 

Ok 

s 

mm 

»    . 

S  -S 
6 

M 

C3 


Dtg. 
83 
90 
84 
84 
80 
83 
83 
84 


83 

80 

76 
83 

88 
88 
89 
88 
86 
88 
84 
87 
84 
88 
85 
86 
86 
86 
89 
87 


87 
83 
84 
83 
82 
85 
82 


90 
81 
84 


86 

87 


88 
&3 
86 
87 
82 
86 
84 
82 
88 
86 
89 
95 
84 
90 


Date. 


21,30 


30 
30 
30 
30 
30 
30 


23, 


29 

30 

30 
15 
34 
27 
30 
30 
30 
30 
27,30 
30 
30 
97 
30 
30 
30 
30 
27 
30 


24 
24,27 
24 
15 
27 
30 
27 


S8 
30 

27 


27,30 
27 


30 
24,27,28 
30 
30 
30 
84 

24,27 
34 
27 
30 

29.30 
27 

27,30 
30 


a 

J 


Deg. 
41 


40 
42 
43 
43 
44 
45 


46 
43 

41 
38 
36 
32 
35 
35 
32 
37 
42 
33 
35 
41 
35 

:)6 

31 
30 
35 
35 


42 
44 

43 
50 
45 
43 
45 


40 
41 
45 


46 
30 


S4 

48 
46 
44 
43 
33 
40 
39 
43 
44 
50 
44 
49 
30 


D9g. 

62.1 


60.0 
67.0 
64.3 
64.3 
64.3 
64.0 


68.1 
62.1 


60.6 

59.6 

57 

60. 

59. 

60. 

56.0 

60.0 

60.0 

50.7 

49.1 

61.9 

60.5 

60.5 

51.4 

58.1 

60.7 

62.1 


60.8 


65.3 
64.3 
64.4 
65.0 
65.1 
65.6 
65.3 


64.3 
62.4 
67.9 


66.8 
66.7 


65.3 


6L0 
65.3 
67.8 
67.3 
64.1 
59.1 
62.9 
63.1 
65k0 
66.7 
68.4 
67.3 
66.8 
64.3 


In. 
0.15 


2.84 


1.00 


1.08 
L87 


2.76 
1.10 
5.18 


5.67 
3.46 
0.57 
2.19 
2.30 
2.69 
0.09 
2.28 
2.28 
8.03 
2.81 
1.90 
2.35 


2.11 


0.57 
L83 
0.34 
3.47 
L40 
1.31 


2.00 
a  01 
3.04 


L40 
2.35 


1.56 


a  40 
L90 
LBS 


L71 


L59 
L35 


2.47 
L30 


OCTOBER. 


Date. 


18 
19 
18 
19 
19 
19 
19 
19 
3 
2,19 
18 

20 
21 
18 
21 
90 
20 
20 
21 
17 
90 
19 
20 
19.20 
19,20 
80 


20 
20 


19 
19 
10 
90 
19 
19 

19,20 
SO 

19,80 
19 

19,20 
90 
19 
19 


8 

19 

19 

19 

19 

19 

19,90 

18,19 

18,19 

90 

80 

80 

19 

19 


Dtg. 

n 

80 
78 
80 
74 
76 
75 
77 
87 
79 
81 

70 
74 
75 
70 
83 
81 
80 
75 
75 
78 
81 
80 
78 
78 
80 


80 
80 


80 
75 
79 
74 
79 
84 
77 
84 
88 
78 
78 
87 
79 
83 


87 
78 
80 
89 
80 
80 
76 
76 
75 
81 
83 
81 
76 
84 


Date. 


94 

25 
24,25 
24 
24,25,96 
94 
9 
94 
95 
94 
94 

94 

94 
23 
1 
8 
26 
1 
1 
4 

26 
27 
8,24 
4,8,25,26 
25 
26,27 


27 

8 


1. 


24 

25 

25 

95,27 

25,26 

26 

25 

24,27 

7.8 

24 

25 


24,25 
8.25 


94 

25,26,27 
8,25 
94,95 
24.25,26 
24.25,26 
25 
25.26 
25 
95 
94,26 
25 
25 
95 


s 

0  B 

s  *" 

J 

a 

i 


e 
a 


Deg. 
32 
33 
33 
40 
37 
39 
32 
38 
38 
35 
37 

99 
28 
29 
26 
28 
96 
30 
99 
33 
25 
24 
33 
39 
91 
19 


97 
30 


30 
35 
33 
40 
36 
33 
33 
32 
36 
99 
36 


37 
33 


IHg. 
51.6 


52.0 
56.0 
58.1 
54.3 
53.1 
54.9 
57.5 
54.1 
54.5 

4a  9 
46.6 
47.0 
46.9 
49.5 
4&7 
48.9 
49.4 
49.3 
4a  9 
49.9 
59.9 
51.0 
51.0 
47.6 


50.1 
5L8 


51.9 


53.7 
53.9 
54.3 
57.7 
57.7 
55.5 
55.0 
55.0 
56.6 
58.4 
55.4 


90 
38 
39 
34 
34 
99 
99 
98 
33 
33 
36 
32 
37 
20 


55.8 
55.0 

55.9 


4a  7 
55.0 
56.7 
56.1 
54.1 
47.8 
59.3 
52.1 
5a7 
55.3 
57.8 
56.1 
55.9 
49.7 


o 

8 


a 

o 

c 
"5 


In. 
a90 
4.10 
4.26 


5.19 
9.11 
4.47 
a83 
4.74 
&86 


a09 
5.08 
a84 

"4."  19 

a8o 
a94 

L28 
LOO 

"i.'sb 

L99 
1.99 
LIO 


9.00 
a43 

a37 


4.38 
4.62 
4.18 
a96 
4.50 
4.27 


4.60 

4.60. 

4.60 


9.37 
a73 

4.16 


a  10 
a4u 

4.09 

'5.75 


9.70 
9.72 
4.50 
a  14 
9.6r 


458 


AGRICULTURAL   REPORT. 


Meteorology  of  1 807— Continued. 


StationR  In  States 
'   and  Territorieti. 


Pekn.— Continued. 

Lewisbnrg 

Ickesbarg 

Ommpian  Hillg 

ConDell«viUe 

NewcaMtle 

Cunonvburg 


Averages 


MARYLAND. 


Woodlawn 

Catonvville 

Annapolis 

8t.Inigo«s 

Emmittuburg 

Mt.St.Mai7'gCoU. 


Averages  . 

VXROINIA. 


Surry  C.H 

Cape  Cbaa.Lt'house 
Hewlett's  Station.. 

Mount  Solon 

Lynchburg 

Snowviile 


Averages 


WS8T  VIRGINIA. 


Romney . . . 

Orafton 

Cabell  C.  H 


Averages 

NORTH  CAROLINA. 


Goldflboro' 

RiUcigh 

Oxiord 

Albemurle  .... 

Stat4>Hviile 

Asheville 


Averages 

SOUTH  CAROUNA. 


Aiken 

Gowdyavillo 


Averages  ■. 
ALABAMA. 


Opplika , 

Carlowville  . 

Idoulton 

Prairie  Bluff 


8EPTC.MBER. 


Date. 


18 
18.19 
18,20 
16,20 

20 
17,20 


18 
19 
5,  i9 
20 
19 
19,20 


20 
19 
20 
20 
19 
9,17 


18,20 
18 
17, 19, 25 


21 

19 
19 
19 
19,20 
19 


20 
20 


20 
20 
19 
14 


Orecne  Spring* 15 

FUh  River 10, 20, 22 


Averages 


SB 

a 


90 
fc6 
92 
90 
92 


87 
82 
86 
91 
94 
82 


9G 
96 
93 
92 
86 
66 


Date. 


27 
30 
27 
30 
27 
11 


27 
30 
27,80 
30 
30 
30 


30 
30 
30 
12 
25 
30 


92   11,24,30 
96  27,28.30 


88 


91 
94 
86 
95 

90 
86 


90 

89 


88 
90 
8(1 
96 

91 

8ti 


11,22 


30 
30 
11,25 
25,30 
24 
27 


1 
25 


1,25 

30 

4 

11,16,23, 
25,  28. 2y 
28 
30 


es 
ki 
%» 
a, 

a 


a^ 


Dtg. 
39 
37 
31 
36 
38 
38 


43 
48 
50 
51 
40 
44 


46 

59 
47 
50 
55 
38 


48 
45 
52 


58 
50 
60 
53 
50 
53 


64 

59 


68 
68 
60 
72 

63 
64 


s 

0 

I 

8 
5 


Dtg. 

62.1 

64.1 

59.4 

65.0 

65.0 

64.9 


64.5 


67.1 
66.0 
70.3 
72.5 
67.9 
64.4 


68.0 


75.1 
74.7 
71.0 
70.3 


74.0 
73.1 
72.3 
71.9 
67.0 


o 
a 

CM 


S 

h 
O 

e 
•3 


7/1. 
3.13 
2.23 
1.50 


1.15 


1.65 


1.41 


1.91 
1.33 


OCTOBZR. 


Date. 


1.36 


1.50 


0.00 
3.98 
0.37 


65.5 

6.00 

71.3 

2.59 

C8.0 
71.3 
73.2 

0*75' 

0.10 

70.8 

0.43 

8.74 
1.70 
10.00 
4.80 
2.00 


UU.  <6 

71.1 

5.45 

73.0 
73.1 

4.26 

73.1 

4.26 

76.1 
77.7 
7Z6 
79.6 

77.4 
78.2 

i*72' 
1.10 

1.77 
5.20 

76.9 

2.95 

18 

18,19 

20 
o 

19,20 
19 


Date. 


S 
ft)    . 

il 

s 


19,20 
19 

18.19 
18 
19 
19 


3 

19 


3 
3 


2,19 
2 

19,20 


3 
3 
3 
3 
3 
3 


3 
3 


1 

1 

2 

21,22 

2 
17 


Dtg. 
78 
85 
77 
80 
81 
69 


85 
78 
78 
25 
88 
77 


89 
83 


77 
63 


86 
88 
78 


90 
89 
81 
89 
84 
81 


85 
8:J 


83 
88 
82 
66 

90 
68 


94 
25 
24,25,26 
24 
1.24 
S4,25 


8 
94 
25 
26 
25 


31 
24 


25,31 
.  25 


24,25 

24,25 

24 


99 
24 
24,25 
8 
25 
31 


31 
31 


31 
31 
13 
31 

31 

30 


27 
26 
22 
26 
32 
24 


p 
\ 

a 


e 


5a  4 

52:7 
46.7 
51.6 
54.5 
52.1 


52.9 


1%. 

ITS 
4.93 


IS 
149 


38 
36 
36 
42 
24 
35 


40 
46 


36 
16 


53.9 

55.1 
57.5 
60.6 
55l7 
5a7 


190 

is 
le 


56.4    iee 


60.5 
64.  U 


57.8 
49.5 


57.9 


.30 
32 
34 


56.2 
57.5 
55.3 


40 
38 

:« 

28 
31 


61.5 
57.8 
59.  1 
57.6 
53.4 
54.0 


42  I  61.3, 
38  !  59.  6  I 


44 

43 

41 
40 

45 

48 


60.5 


64.6 
64.3 
59.7 
68.8 

64.6 
69.4 


\ 


s.e 


4.80 
3.70 


56.3       4.SS 


4.T5 
4.50 
6.80 
8.56 
4.63 


57.2  ;    5te 


4.27 


4.27 


2P7 
1.41 


1.38 
1.43 


65.2      1.78 


METEOROLOGY   OF  1667. 
Meieorofogy  of  18C7 — Continned. 


..PT.>,..«. 

..,,..1 

Slatiani  Id  Slntn 

Data. 

r 

a 

s 

„„. 

l|j 

lit 

1 

1 

,,... 

2 

1 

1 

1^ 
J' 

B 

1 
1 

jMkKIDtUl. 

Pononng* 

„0 

°'i 

g 

"',3 

73 

Kti-. 

7s. 

u.eo 

■i;? 

3 

30.31 

Of*. 

If 

^ 

SSr"*!^-::::::. 

•l 

94 
94 

iM,39 

i 

ii^^ 

1,3,4,5 

93 

1 

43 

5!    K 

IS,  19 

14,15.17 
IB,  IB,  21 

ao 

87 

11 
33 

23 

. 

^^^ 

jj. 

^ 

80 

31 

38 
33 

=-^ 

uasaopn. 

£6.1 
».S 

«.« 

6i:s 

—^ 

SO 
19,20 

89 
9-.' 

10,30 

i 

60 

1 

80 

1 

33 

Tuienlnid  CoIIpk* 

ii  11 

Tw 

"ilii 

'l9 

!t 

JS 

46 

^ 

83 

« 

1 

CM«(™^ 

filtio 

oiio 

54,4 

0,7a 

19,30 

93 

ii.ia 

46 

TS.0 

1.00 

66.3 

0.S1 

HawLbbon. 

18 
5, 16,  IS 

94 

S8 

i 

SI,  70 

36 

i9.ao,ai 

80 

S5 

>5 

a.n 

l^nenlll* 

Si    twio:  oisa 

«     g-T|l-38 

1»,2U 

70 

S4 

3S 
■   S9 

54.9 

50.7 
53.0 

4.90 

3.33 

K«l].J'iI.luid...- 

37 

W.8J0.S4 

}■« 

North  P.Irfi.lJ..- 

71,5 

IS 

le,  lii 

1B,W 

18,  la 

1P.!0 

a,  IS 

84 

so 

78 
81 

31,30 
30 

3U 
TO 

5iO 
54.0 

54!  7 

57.3 

1-W 

SO 

5 

IB,  18 

19 

19,80 
19 

fl8 

93 
94 

30 
97 

10,30 

30 
30 

3!l 

63:4 
^ll 

0.50 

Bowlll.gQr«a... 

Ut^' 

ocaiBi.HiU 

LSI 

- 

=1^ 
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SEPTEMBER. 


Stations  in  Statei 
and  Territories,    i 


Date. 


MlcmGAN. 


Monroe  Oity 

State  Affr'lCoUege. 

Litcbfleld 

Grand  Rapids 

Northport 

Otsego 

Copper  Falls 

Ontonagon 


Averages 


IMDIAVA. 


jUohmond 

Aurora 

Veyay , 

Hnncie 

Spiceland 

Columbia  City.. 

Indianapolis 

Merom 

New  Harmony. . 


Averages 


ILLINOIS. 


Chicago 

Near  Chicago. 
Gk>loonda  . . . . 

Aurora 

Sandwich 

Ottawa 

Winnebago. . . 

Rochelle 

Wyanet 

Tiskilwa 

Hennepin.... 

Elmira 

Peoria 

Springfield... 

Loaml 

Dubois 

NashviUe.... 

'Waterloo 

South  Pass. . . 
Oalesburg. . . . 
Manchester. . . 
Mt  Sterling. . 
Andalusia. «.. 
Augusta 


Averages. 


WISCONSIN. 


Manitowoc. 
Plymouth.. 
Milwaukee. 
Do... 
Appleton... 

Geneva 

Delavan . . . 
Waupacca . 
Embarrass. 


17 
17 

16,17 
17 
16 
19 
16 

16,17 


17,19 
19 
19 

17,19 
19 

16,17 
19 
25 
19 


17 

17 
19 
17 
18 
19 
17 
17 
17 
16 
17 
19 
19 
2U 
18 


16, 


J4,9 
18 

9,19 
19 
19 

17,19 
17 
19 


24 
17 
17 
17 
C,  16, 17 
17 
19 
17 
17 


Or 

s 

♦»  a* 

a 

H 

ed 


Deg. 
94 
87 
87 
91 
86 
92 
78 
80 


90 
97 
98 
92 
93 
90 
93 
84 
90 


92 

97 
98 
88 
91 
96 
90 
92 
91 
88 
93 
90 
92 
98 
94 


93 
95 
92 
88 
91 
90 
92 
88 


81 
88 
91 
91 
86 
90 
88 
8u 
90 


Date. 


30 
30 
30 
30 
26 
30 
29 
30 


30 
30 
30 
•30 
30 
30 
23 
30 
30 


11,30 
30 
22 
30 
30 
30 

:» 

30 
30 
30 
30 
30 
30 
30 
30 


11 
10,  .10 
30 
30 
11 
30 
30 
30 


30 
30 
30 
30 
10 
30 
30 
30 
30 


Deg. 
38 
27 
36 
36 
42 
40 
30 
36 


e 

a 

i 


Deg. 
65.7 
56.6 
61.9 
64.7 
60.0 
G4.0 
53.2 
56.4 


60.3 


tn. 

•  •  •  «  •  < 

1.41 
1.73 


&30 


3.81 


40 
43 
42 
40 
42 
34 
38 
45 
50 


51 

50 

50 

42 

38 

44 

34 

3P 

40 

36. 

37 

39 

45 

43 

37 


42 
53 
44 

43 
51 
46 
40 
34 


36 
32 
40 
41 
40 
40 
34 
35 
30 


65.9 
71.8 
74.0 
67.2 
C7.5 
62.6 
67.2 
69.6 
7J.8 


68.6 


67.9 
67.6 
75.7 
63.2 
63.6 
67.  S 
6a4 
64.0 
68.0 
64.2 
67.0 
65.7 
68.1 
67.3 
69.2 


73.1 
75.8 
72.5 
65.6 
70.3 
70.2 
66.4 
69.1 


6ai 


50.6 
60.0 
62.1 
61.8 
63.8 
58.6 
62.0 
60.7 

5a3 


0.17 
0.88 
0.77 
0.25 
0.50 


a34 
2.70 
a65 


0.78 


0.57 


0.60 
2.54 
1.80 

an 

1.53 


1.36 


0.89 
0.60 


0.12 


0.94 

aso 

0.00 


1.78 


0.95 


2.85 
5.60 
1.46 
1.84 


1.24 


12.06 


OCTOBER. 


Date. 


18 
19 
19 
19 
20 
20 
20 
20 


2,18 
2 

2,20 
2 
2 
17,18 
1 
2 
2 


19 

19 

3,20 

19 

18 

19 

19 

18.19,20 

18 

18.19 

19,20 

18,19 

19 

18 

18 

18 


18.19 
16, 18, 19 
18 
18 


16 

'    18 

16,19 


17 
19 
18,19 
20 
29 


c 

a 

ag 

8 

M 


2 


D€g. 

86 
79 
82 
84 
80 
84 
75 
76 


23 
24 
24 
23,24 
23 
23 
P,  19, 22 
3,4,22 


78 
84 
90 
82 
82 
80 
82 
82 
85 


90 
81 
89 
82 
80 
87 
84 
81 
85 
80 
85 
83 
84 
84 
86 
84 


94 


82 
87 
83 
80 
80 


77 
77 
80 


80 
80 
79 
76 
78 


Date. 


24 
24 
24 
24 
23 
24 
30 
31 
30 


30 
30 
30 
24 
24 
23.24 
23,30 
23 
24 
24 
24 
i23,24 
24 
24 
24 
31 


30 


29,30 

28,29 

29 

23 

29 


23,29.31 
24 
S9.30 


30 
23 
23 
23 
23 


E 
-2  C 

E5 

s 

a 

a 

s 


Deg. 
36 
23 
31 
28 
32 
32 
32 
32 


30 
32 
2t5 
3L 
32 
26 
30 
31 
34 


32 
35 
28 
26 
24 
34 
27 
5^5 
28 
28 
28 
31 
30 
26 
28 
26 


9 
6 

Cm 

s 

i 


1 1 


5&9 
5a7 
52.5 
SSL8 
51.6 
54.0 
45.5 
47.2 


LgT 

2.11 
1» 


2.60 


51.3 


35 


32 
32 
32 
32 
34 


34 
29 
3d 


38 
28 
26 

:io 

26 


50.0 

5a8 

57.9 
ft4.4 
54.1 
49.5 
53.4 
54.8 
5a7 


53.4 


57.8 
56.8 
55w9 
S2.4 
5L4 
54.5 
53.4 
51.0 
55.1 
53.1 
56.0 
52.9 
5&3 
56.2 
55.6 
5&5 


2.63 


2.72 
2.U1 
L04 
2.8S 
SL70 
a48 
2.€i 
2.10 

aai 


L96 


6L6 


53.1 
57.6 
57.2 
55t4 
56.5 


55.3 


50.6 
4&1 
52.1 


S&O 
51.4 
51.0 

5ai 

47.5 


L2g 
a9C 
L2 

a4 

ass 

aso 


a9< 


a9& 

1.10 


SlOO 
LSO 


a95 

L4S 


1.74 
2.10 

a80 
aei 


a73 
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8XPTEMBKR. 


Stations  in  States 
and  Territories. 


WlBCOKSlff— Con. 


Rock  J  Ron... 

Edgerton 

Baraboo 

New  Lisbon. . . 


Date. 


AyerojieB.. 

MIirilKSOTA. 


Bearer  Bay.... 
Grand  Portage. 

StPanl 

Minneapolis.... 

Sibley 

New  Ulm" 


Arerages 

IOWA. 


Clinton  — '. 

Darenport 

Dubuque 

Monticello 

Fort  Madison 

Onttenberg 

Ceres 

Mount  Vernon  .... 

Iowa  City 

Independence 

Near  Indei>endence 

Waterloo 

Marble  Rock 

Iowa  Fall! 


Algona  .... 

Do 

Dakota 

Fort  Dodge 
Fontanelle . 
Logan 


Averages 


mssouBi. 


16,17 
28 
19 


34 

16 
16 
16 
17 
16 


17 

16,17 

16 

16 

17 

15,17 

16 

16.17 

16,17 

15,16 


16,17 
16 
15, 16, 17 

18,19 
28 

16,28 
15,16,28 
16 
16 

15,16 


St  Louis 

St.  Louis  Unlven'y 

Allenton 

Rolla 

Hermitage  ."^ 

Harrisonville 

Oregon 


Averages 


KAVSA5. 

Jjeavenworth 

Olatha 

Baxter  Springs 

Atchison 

Holton 

State  Agr.  College. 
Council  Qrove 

Averages 


U 

19 

19 

14,19 

4 
29 

8 


8 

18 

13.14 

8 

8 

8,15 

8 


a 

f  2 

S 


a 


Date. 


1^- 

98 
98. 


77 
68 
81 
83 
87 
86 


93 
85 
87 
86 
90 
86 
88 
86 
87 
88 


86 
82 
78 

85 
83 
85 

87 
87 
89 


91 
92 
100 
91 
99 
96 
91 


94 
94 
98 
96 
97 
92 
96 


30 
27 
29 


24,29 

14 

9 

1,9,10 
5 


30 
30 
30 
30 
30 
10,30 
30 
30 
30 
30 


10 

10,30 

10 

9,26,29 

26,30 

6 

9 

10 

10 


30 
30 
11,30 
11 
30 
11 
6,10,21 


30 
10,22 
10 
10 
6 
21 
10 


S 

r 

a 


Desr. 
33 
38 
35 


33 
38 
40 
44 
34 
47 


43 
42 
42 
38 
37 
36 
42 
41 
43 
42 


40 
44 

40 

43 
46 
36 
42 
42 
42 


45 
45 

41 
38 
41 
46 
49 


38 
50 
40 
44 

49 
49 
42 


I 

s. 

a 


» 


62.4 
63.3 
67.0 


61.6 


54.5 
51.6 
57.4 
60.5 
60.7 
64.4 


58.2 


69.4 
64.9 
64.8 
63.7 
67.0 
61.1 
64.6 
63.8 
66.8 
5a6 


63.0 
62.0 
63.2 

61.1 
02.0 
61.4 
63.2 
63.9 
65.0 


63.7 


71.7 
71.7 
69.2 
61.3 
71.5 
67.1 
68.3 


68.7 


67.3 
68.4 
73.9 
69.1 
69.4 
68.3 
69.1 

69.3 


3.64 


1.00 


2.36 


9.39 


5.71 
5.59 
1.61 
3.61 


5.18 


1.85 
9.06 
3.58 
2.18 
1.73 


4.62 
3.00 


OCTODER. 


Date. 


18 
19,20 

16 
18,20 


18 


15 

15 

19 

15,19 


2.43 
4.13 
1.40 


3.40 


0.28 
0.28 
0.52 
0.36 
0.13 
5.23 
3.20 


1.41 


1.75 
1.80 
0.10 
1.75 


a  49 
2.35 

L87 


15,19,20 
18.19 
19 
19 
18 
19 
20 
19 
18 
1,19 
18 
19 
19 
16 

18 

19 

18,19 

18,19 

1 

7 


3 
3 
3 
2 
1 
1 


Date. 


79 
82 
80 
80 


64 


73 
72 

78 
78 


86 
79 
76 
79 
81 
82 
82 
79 
80 
80 
81 
80 
74 
74 

80 
80 
79 
77 
81 
88 


89 
100 
92' 
93 
84 
91 


90 
89 
98 
90 
94 
92 
93 


23 

23 

30,31 

22 


23 


31 

36,31 

31 

31 


30 
39 
30 
31 

23,31 
33 

30,31 

30,31 
13 
31 
30 
31 
31 

39,31 

33 
31 

33,31 
33 
31 

33,30 


30,31 
31 
31 
29 
30 
30 


31 
30 
30 
30 
30 
30 
30 


o 

a 

*-£ 
62 

0 


a 


Desr- 
24 
26 
30 
30 


25 


37 
28 
18 
25 


30 
34 
28 
24 
32 
20 
28 
31 
33 
23 
21 
26 
26 
38 

35 
34 
37 
39 
29 
28 


37 
24 
23 
28 
39 
31 


26 
26 
18 
29 
28 
29 
24 


I 

a 


Deg. 
50.3 
50.7 
52.2 
50.5 


51.0 


43.6 


47.3 
47.9 
48.5 
51.0 


47.7 


56.2 
53.1 
51.9 
51.2 
55.1 
49.6 
53.2 
54.2 
54.5 
50.4 
51.1 
67.0 
52.1 
51.9 

49.5 
50.6 
50.2 
51.3 
52.2 

6ao 


52.8 


5a3 

56.1 
55.4 

5ao 

56.4 
56.8 


56.8 


56.4 
55.6 
63.3 
56.7 
54.2 
57.5 
58.1 

57.4 


1 

a 

u 


Jn. 
1.58 
1.50 
3.00 


1.54 


3.30 


3.02 
0.93 
0.35 
0.99 


1.30 


0.96 
1.56 
1.33 
1.15 
1.30 


3.06 
3.70 
3.00 


1.83 


La 

3.00 
3.90 


L87 


1.40 
LM 
1.50 
3.32 
L74 
2.10 


1.77 


3.55 
3.00 
0.36 
0.70 


0.91 

ao5 

T08 
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SEPTEMBER. 

OCTOBER. 

StatioDii  in  States 
and  Tcrritoriea. 

Date. 

Maximum  tempera- 
ture. 

Date. 

Minimum  tempera- 
ture. 

• 

o 

5 
2 
%, 

S 

53 

o 
g 

1.1 
O 

c 

1 

Date. 

Maximum  tempera- 
ture. 

< 

Date. 

• 

g 

6 

-2 

£5 

e 

"a 

i 

Dtg- 
52.9 
52.5 
52.9 
55.3 

i 

a 
■ 

I 

c 
e 

'  -i 

NEBRASKA. 

Elkhom 

16 
16 
12 

t'3 
93 
95 

6,10 
6 
9 

Dcg. 
40 

In. 

19 
1 

16 
19 

Dcg. 
87 
86 

.  87 
85 

30 

30 

22,23 

30 

26 
27 
22 
30 

i 
1 

;  /«- 
1 

De  Soto 

46     fio  1      »  i^y 

1  Ln 

Qlendale 

41     66.5 

1.55 

1    LOS 

Omaha  Agency  . . . 

an 

Averages 

66. 3     1. 69 

1  53.2 

a9S 

4,6 
3,4 

86 

88 

16, 17, 20 
17 

44 
35 

14 
7 

78 
86 

30,31 
10 

UTAH  TERRITORY. 

areatSaltTiakeCity 
Wan»h|p,T 

67.4 
TAO 

1.07 

34 
26 

5&4 
50.1 

(    L41 

1 

Averages 

66.2 

1.07 

53.3 

L41 

20 

21 
9,21 

86 

95 
90 

5,16,13, 
29, 30 
24,28 

18, 27, 28 

53 
45 

10 
11 

77 
84 

22 
84 

• 

47 

37 

CATjrORNIA. 

San  Francisco 

Monterey ......... 

60.2 
r>i.3 

0.03 
0.09 

07.9 
S&2 

as 
a7i 

AntioAh _ 

58  i  "^0.  1 

•••••• 

Averages 

63.9  1  0.  Ofi 

57.1 

ae 

1 

1 

o 

98 
94 

81 

7 

7 

7 

42 
40 

46 

OREGON. 
Albany 

61.5 

2.10 

Ooryalliii 

11,13 
10 

72 
64 

22 
27 

S4 
32 

! 

_» 

WABHINGTON  TER. 

Port  Townsend  . . . 

57.0 

0.60 

49.0 

aaB 

NOVEMI 

JER. 

DECEMBER. 

MAINE. 

Steuben 

A 

56 

20 

7 

34.4 

4.29 

27 
26 
26 
26 
26 
26 
26 

44 

36 
44 

44 
43 
43 

41 

20 
10 
12 
11 

9 
12 

9 

—16 
—20 

—  7 

—  7 

—  5 

—  9 

—  8 

17.3 
9.5 
16.4 
18.6 
17.8 
1&4 
17.0 

&10 

William  sburir 

1 

L80 

WeBtWatcrville.. 
Gardiner... 

11 

2 

10 

10 

2,10 

54 

59 
60 
(Tl 
59 

19 
19 
19 
19,30 
19 

10 

12 

4 

32.  6     2.  05 
34.  5     2.  H.i 

L75 

Standiah 

.'{2.  fi 

2.  :^,n 

L49 

Corulbh ........... 

8  1   :<::?.  2  1  'J.  F4 

330 

Cornish  ville  

10 

33.  0  j  2.  55 

2.18 

Averages 

33.2 

2.81 

16.1 

2.64 

2 

2,10 

10 

11 

65 
60 
62 
65 

19 

30 

19,30 

19 

13 
0 

12 
4 

1 

NEW  HAMF8HIRE. 
Portumonth ....... 

36.0 
28.0 
37.1 
34.8 

2.60 
3. 11 
2.41 
2.42 

Stratford 

27 
26 

39 
46 

12 
9 

—22 
—  5 

9.5 

2ao 

&7S 

North  Bam  stead  .. 

1.49 

• 

Averaffes ..... 

34.  I  j  2.  64 

14.8 

2.13 

10 
2,10 

O 

10 

58 
56 
60 
62 

30 

7 

19 

30 

1 

3 

1 
7 

26,27 
26 
26 
26 

40 
40 
42 
44 

19 

12 

11 

12,13 

—25 
—14 
—16 
—13 

VERMONT. 

Lunenburg 

North  Craftsbury . . 

Randolph 

Middlebury 

30.1 

CM)    O 

31.9 
34.6 

2.50 
2.22 
1.22 
1.18 

9.8 
15.6 
15,0 
13.0 

1.78 
2.83 
LU 
1.21 

Averages  ..... 

31.5  1  1.78 

13.4 

\.T% 
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KovuKum.                        [                        D«ee«BM. 

SUIinag  ia  SInlFI 

DUIL 

i 

i 

DMb. 

1 

1 

i 

1 
1 
1 

D.k. 

1 

i 

1 

1 

1 

1 

Ktag.™ 

10 

'1 

1 

S3 

«5 

ei 

73 
£4 

63 

i 

9 

1 

13 

]> 

3ft9 

38.1 

aeio 

3J,S 

36!* 

1 

48 
47 

51 

9,19 

"1  Si 

—  2     *!.J 

—  8    letT 
~5    a6.9 

K»wbu.7 

1.0 

lii 

Wrw  Bedford 

II 

LniK-Bbort 

aiio 

1.J3 

Blehnwiid 

WUlluuCollec*. 

3!  39 

f? 

1.83 
l.« 

3 
>0 

63 

19 
30 

ie,3o 
ie.30 

IS 

H 

19 

56 
S6 

SI 
44 

9 

a 

:,! 

BB0D.:SL1M>. 

3T.8 

3ii 

119 

4.6S 

3(K 

E.3I 
3.57 

11 

ia7 

— 

Cotohtook 

)L« 

"""«■ 

'  a 

3,10 
2 

s 

9 

89 
71 

1B,M 
IB 

le 

18,19 
18 

J8 
90 

at 

19 

la 
u 

"n.o 

3J.9 
317 

36.4 

S9.9 

gomha-ltord-.. 

ThlS?i°N«k'.":: 

Dnfl  nnmb'tiitl'n 
ColaiPbl.C.II<.™. 

llSr.-.v.:;.:: 
S;-S' 

7.28 
26.  ST 

1 

'ii 

8 

25.0 

28.0 

29.0 

48 

13 

'is 

J,  12,  13, 

14 

13 

3 

89.8 

18.6 
19:3 

11 

SooiS  Trenton.... 

2.94 

9.3A 

asa 

a.  41 

KS, :;:::::::: 

9 
9 

63 

tiS 

Frl-ndihlp 

27 

53 

14 

-18 

23.0 

aos 

0.85 

CT 

sa 

" 

a 

25.  (i 

^"•^ 

2.11 

^-. 
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irOTEMBER. 


DECEMBZB. 


I .. 


Statioot  in  States 
and  Tcrritorieg. 


NEW  JERSEY. 


Patenon 

Newark.. 

Kew  BraoBwick.. 

Trenton 

Barlington 

Moorestown , 

Mount  Holly 

Elwood 

SwiTiUe , 


Dover 

Haddonfleld. 
Kevrfleld  ... 
Greenwich . 
Vineland — 


Averages  . . . . 

PENNSYLVANIA. 


Nyeei 

Fallsington . . 
Philadelphia  . 
Germantown. 
Horsham  .  . . . 


Dyberry 

I«ehigh  University . 

Whitehall 

Beading 

Farkesville 

Ephrata 

Mount  Joy 

Harrisburg 

Tioga 

Lewisburg 

lekesburg 

Grampian  Hills  . . . 

FranUin 

ConnellsviUe 

Beaver 

l^ew  Castle 

C(^onsburg 


Date. 


9 
9 
2 

9,10 

2 

9 

9 

9 

2,3,9, 

10,11 

10 

9 

9 

9 

9 


68 
68 
66 
66 
70 
71 
72 


63 
72 
75 
72 

77 


2 
2 
9 
10 
9 
2,8 
9 
9 
9 
9 
9 


Averages 


MARYLAND. 


2 
2 
2 


2 
2.8 
8 
2 
2 
8 


Woodlawn 

Catonsville 

Annapolis 

St.  Inigoes 

Emmittsburg 

Mt6t.MAry'sCorgo 


Averages . 

VIROINLA. 


Surry  Courthouse . 
CCha's  Lighthouse 

Lynchburg 

SnowviUe 


Averages  . . . . , 

WEST  VIROINIA. 

Romney 

Grafton 


2 

10 

9 


2.8 
2 


9 
2 

2, 8, 10 
3 


65 
66 
68 
63 
71 
64 
67 
66 
71 
70 
72 


66 
71 
67 


64 
66 
69 
65 
66 
76 


Date. 


i>V. 

19 

16 

19 

19 

19 

19 

19 

27 

19 

21 

19 

18 

19 

21 

19 

14 

20 

26 

19,30 

19 

19 

23 

19 

15 

19 

19 

19 

16 

30 
19 
19 
19 
19 
30 
19,20,30 
20 
30 
30 
30 


30 

20 

18,30 


72 
70 
71 


72 
67 


80 
74 
66 
70 


i 


78 
75 


30 
30 
30 
30 
30 
30 


■ 

a 


11 
20 
25 
14 
18 
12 
20 
19 
23 
22 
22 


s 

s. 

I 
I 


Deg. 
42.4 
43.4 
42.7 
47.7 
46.7 
44.9 
46.1 
45.4 
46.3 

41.5 
45.6 
46.6 
46.8 
45.7 


— r--l- 
I     i 

8 

•a 

S 

u 


In. 
2.75 
1.95 
1.68 
2.33 
2.  TO 
2.25 


2.61 

1.15 
2.38 


1.24 
L49 


45.2 


24 

17 
19 


8 
14 
10 
19 
20 
10 


19 
30 
19 


.TO 
30 


30 
30 
30 
30 


30 
30 


17 
24 
24 


18 
18 


26 
24 
27 
12 


20 
16 


38.6 
44.7 
47.0 
49.9 
44.3 
37.2 
4a  1 
42.4 
45.4 
45w2 
47.2 


44.4 

42.9 
41.0 


36.6 
40.6 
43.1 
4a  2 
45.8 
42.4 


4a3 


2.14 


2.10 
1.90 
2.54 


2.30 
L30 


1.67 
0.ft7 


0.89 
1.33 
1.40 


2.16 


1.40 
1*19' 


Date. 


S 

I. 
S 

*-  £ 

a 

a 


Data. 


26 
S6 
26 
28 
27 
27 
27 


26 
27 
26,28 
26 
25 


26 
27 
27 
28 
27 
26,27 
26 
26 
27 
26 
28 
27 
27 
27 
27 
27 
22,25,27 
27 
27 
27 
27 


L60 


45.8 
45.2 
48.4 


44.9 
43.3 


2.32 


2.37 


1.18 


45.5 


1.96 


52.3 
52.5 
51.4 
42.6 


49.7 


47.5 
47.9 


2.7a 


2:75 


2.77 


1.50 


50 
49 
53 
55 
54 
54 


28 
28 
27 
28 
27 
27 


27 
26 
28 
27 


27 
22 


49 
56 
55 
52 
53 


51 
49 
52 
50 
47 
46 
46 
48 
51 
50 
50 
50 
48 
56 
48 
56 
44 
62 
68 
61 
61 


12,13 
14 
13 
13 
14 
14 
14 


g 

a 

S5 

a 


Dcg. 
5 
2 

7 
8 

10 
8 

10 


13 

14 

13,14 

13.14 

13,19 


54 

50 
61 
62 
55 
52 


71 
60 
CI 
64 


63 
60 


14 
14 
14 
13 
14 
14 
14 
14 
14 
13 
14 
14 
14 
14 
14 
13 
13 
13 
13 
13 
13 
13 


12,13 
13.14 
13,14 

13 
14,19 

14 


13 

13 

1 

1 


14 

13 


1 

9 

11 

13 

20 


—22 

9 
10 
7 
6 
—27 
0 

—  7 
1 
5 
4 
3 
4 

—14 
—23 
—14 

—  6 
—10 

—  9 
2 
1 

—15 


6 

6 

14 

13 

10 

9 


18 

20 

19 

6 


6 
6 


9 

I 

a 

a 
a 
e 


Drg. 
27.7 
26.9 
27.6 
32.4 
31.8 
2a.«> 
30.5 


2.  a 
105 
Lin 

L90 
1.S 


27.1 
29.9 
34.1 
31.9 
3a2 


100 
2.25 


29.9 


2.25 


22.9 

29.0 

31.7 

29.1 

28.1 

21.3 

2&7 

27.3 

29.6 

27.8 

28.7 

31.0 

SS.5 

27.5 

iJ6.0 

26.0 

22.1 

26.5 

29.4 

31.1 

2&3 

24.0 


2.3( 
a50 
2.86 

'i'so 

1.85 

"L38 

2.?i 
2.47 

'l05 
2.85 
2.77 
1.80 
4.54 


2L(B 


27.3 

3C 


29.2 
28.3 
39.2 
36.1 
29.2 
29.7 


2.9 


2.41 


a  01 


31.5  i    iBO 


40.7 
34.5 
39.5 
34.8 


5.18 
2.92 

"i.® 


37.4 


34.0 
35w9 


3.30 


ay 
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KOVEMBEB. 


Stations  in  Statei  ! 
and  Territoriea. 


Date. 


W.VIRO'A— Con. 
Cn.bell  Court  House 

AverogcM 

NORTH  CAROLINA. 


Ooldisboro' 
Raleigh  ... 

Oxford 

Albemarlo 
Statesville 
AsbeviUo  . 


Averages 

SOOTH  CAROU.N'A. 


AZcen  ...... 

Gowdyavile 


Averages  . , 

ALABAMA. 


3,10 
3 
2.3,9 
3 
3 
3 


Opelika  ..:... 
CarlowvUIo . . 

Moulton 

Pniirlo  Bluff. 
Green  Spring. 
FUh  River . . . 


Averages 


FLORIDA. 


J.icksonvillo 
Port  Orange 

Gordon 

Lake  City  . . 


Averages 

TEX.\S. 


Columbia 

Waco 

Audtin 

Glliner... 


Averages  • . 
LOUISIANA. 


Benton 

1\c.\'f  Orleans. 


Averages  . . 
aiississiPi'L 


Grenada 
Fayette. 
Is':iTc-hi.z. 


Avcragex 

TKNSESSEE. 
Tusculum  College. 

30 


o 


3,8 
o 

8 

8 

23 


t 

5 

e 

H 


Date. 


eS 

w 

!  S 

a 


Dtg, 

68 


30 


Vtg. 

19 


82 

6 

74 

30 

70 

13,20 

60 

6 

70 

6,20 

72 

30 

31 
25 
30 
22 
S4 
17 


75     13 
72  6,13,30 


75 
76 
71 
79 
77 
92 


32 
31 


30  ! 

30 

30 

30 

30 

30  ; 


28 
30 
23 
30 
28 
31 


4 

8,9 

9 


1 
8 
9 
8 


2 

27 


14 
8 
3 


8 


85 
82 
84 


13, 30  ! 
13  I 
13 


42 
46 
38 


86 
82 

8:j 

83 


30  , 
30  1 
30 
30 


29 
24 
28 
24 


76 

78 


80 
73 
76 


30 
30 


28 
42 


30 
30 
30 


73 


30 


24 
23 
30 


17 


c 

e. 

a 

c 


se 
If 


E: 

o 

s 

♦3 

"3 

a 


Dtg. 
46.5 

In. 

1.60 

47.3 

1.55 

55.3 
48.1 
50.3 
51.4 
45.9 
47.8 


2.15 
2.70 
2.50 
1.92 
0.50 


49. 8  1. 95 


56.9 
53.9 


55.4 


52.8 
57.3 
53.9 
58.0 
50.2 
00.9 


2.01 


2.61 


3.87 
2. 50 


3.83 
2.09- 


56.0 

3.21 

64.2 
67.9 
64.0 

0.40 

65.4 

0.40 

62.1 
58.2 
59.4 
58.5 


3.19 
I.IU 
2.98 


59. 6  2. 42 


DECE310F.Il. 


Date. 


57.3 


57.3 


61.8 
49.9 
57.9 



'5.'53* 

56.5 

5.53  1 

JO  o 


27 


28 
28 
28 
28 
28 
27,28 


26 

28 


27 
27 
27 


27 
6,38 


27 

6.7 

6,28 

25 


11 
11 
25 


26 
4,27 


27 

6,17 


27 


s 

c 

a 

a  3 

a 


^nte. 


eS 


a 
a 


s 


Dtg. 
74 


75 
73 
66 
76 
68 
67 


75 

78 


75 

78 
70 


77 
76 


Dcg. 
14 


14 

14, 16 

14 

9  ■ 

1,9 

13 


80 
80 
78 
76 


87 
85 
86 
85 


84 
78 


84 
70 
79 


19 
17 
14 
13 
12 
13 


13 

1 


28 
21 


2.". 


28 
32 


1 

1 

9 

14 


35 
42 
35 
32 


31 
31 

31 ; 

31  ! 


31 
20 

2S 
30 


I 


31 
31 


30 
42 


• 

it 

u. 

o 

e: 

f^ 

CS 

a 

u 

V 

c 

w 

c 

^ 

G 

o 

w 

3 

1. 

r. 

C 

a 

39.4 


In. 
4.60 


3a  4   4.05 


45.0 
41.7 
39.0 
43.3 

38.8 
4J.1 


49.9 
49.2 


49.6 


65.7 
61.7  j 
61.2  1 
58.9  !, 


58.7  i. 
61.2  ! 


13 
31 
31 


29 
18 
30 


55.3 


13 


15  !  12.0  !, 


2.75 
2.05 
4.00 
5.40 
2.50 


41.5  ,  3.52 


52.6  i 

50.3  i  3.80 

47.7  3.33 


%y%m    «J       Afs  '  L 


an  wV 

52.8 

2.94 

60.1 
64.8 
59.5 
57.8 

0.93 

60.6 

0.93 

2.38 
2  30 
1.80 


01.9  I  2.15 


i.BO 


60.0  I  1.80 


55.8 

49.1  i 

60.9   2.53 


2.52 
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StatioBR  In  States 
and  Territorlei. 


Tennesskk— C<m. 

Lookout  MoontfUn . 

GlarkHTiUt) 

MavbvUlo 

Franklio 

HemphLt 


KKNTirOXT. 


Chiletbnrf , 
Lexington.. 
DfiovtUe... 
LonUvlDe.. 


Areragee 
6I1I0. 


KewUsboh 

Btonbenville 

Do 

PaineNvtlle 

MiluentvUle 

Clev<*lHnd. ......... 

yfamUfT 

KHIny'it  Ulcunl 

NurtVMik 

OiinHm 

Kortb  PalrtleM.... 

'Willi-iui«pori 

lAuhun 

BUUborO' 

ToIikIo 

Bowling  Omen.... 

'KcQton    

llrbiina  Univeniiy 

Betbtfl 

ClnelniictL 

Do 

GoUegvHUl 


Average* 


BOCRlOAfl. 

Monroe  City 

Alpena  

Statf  Agric'l  Coll. 

Liicbtieid 

Orand  Uapids.... 

Mortliport 

Otufgo  

liuliaud 

Copper  FallB 

Ontouagun 


Averages . 

INDIANA. 


RJcbroond 

Aurora    

Vevny  

Muiicle      

Spireluud 

Coluiubiu  City 
Indianapolis  .. 


NOVEMBER. 


JDat^ 


2,3 
2 
8 
2 
2 


2,8 
8 
2 
8 


8 
8 
2 
8 
2 
8 
8 
1 
8,25 
8 
1 
2 
8 
8 
8 
8 
2 
2 
8 
1.2 
2.8 
3 


8 


8 

1,3.8 

1.8 

8 

24 
1 
1 

7 


2 
8 
8 
2.8 
2 
8 

a 


s 

S  Si 

5  ** 

J 
M 

CO 


Dvf. 

74 
73 
71 
80 

77 


72 
73 
75 
75 


70 
70 
68 
65 
70 
68 
68 
66 
67 
68 
72 
76 
76 
68 
65 
69 
70 
71 
71 
65 
70 
70 


72 


66 
64 
64 
66 
80 
78 
51 
56 


69 
73 

77 
70 
71 
66 
67 


Date. 


30 
30 
30 
29 
30 


30 
30 
30 
30 


30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
3t) 
30 
30 
30 
30 
30 
30 
30 
30 


30 


30 
30 
30 
30 
30 
30 
29 
29.30 


30 

3a 

30 
30 
30 
30 
30 


12 
15 
18 
16 
18 


10 
11 
U 
11 


TO 
80 
17 
14 
12 
15 
13 

K 

7 
18 
30 
18 
10 
13 
13 
28 
8 
8 
13 

6 


10 


7 
6 
10 
10 
18 
12 
-  4 
10 


Thg. 
52.6 
49.6 
48.2 
50.7 
53.0 


hu 


5.94 


3.59 


48. 4  i  4.  77 


46.5 
42.0 
51. 1 
47.7 


3.01 
4.35 

ass 

4.56 


46.8  ,  3.86 


I 


42.1 
44.7 
44.5 
43.3 
37.6 
43.6 
48. 9 
44.9 
44.2 
45.7 
44.9 
4a  7 
41.7 
44.7 
4^4 
44.0 
49.0 
45.1 
42.8 
45.0 
50.3 
45.5 


1.15 
1.33 


2.43 
0.93 
2.97 


1.3] 

1.20 

2.18 

j  1.75 

4.11 

i  2.87 

I  2.74 

!  2.00 

I  2.71 

i  5.  91 

I  2.14 

I  2.50 

I  2.W 

2.66 

a63 


44.  4  i  2.  43 


43.3 


40.4 
40.5 
41.5 
39.7 
4a  4 
44.1 
211.3 
34  6 

39.9 


1.50 


1.77 
a30 


a  H 
2.10 


6 
8 
10 
5 
4 
5 


42.S 


2.36 


2.63 


4a  7     a4> 


47.0 
44.0 
4a  9 
40.3 


10  1  4a2 


a5o 


2.35 

a. -{8 

^2.78 


DECEMBER. 


Dote. 


27 
27 
27 
27 
27 


11 
27 
27 
27 


25.27 
27 


27 
27 
85,27 
27 
27 
25 


27 
27 
27 
27 
27 
27 
6,27 
Tt 
27 
25 
27 
27 


27 
6 
27 
25 
25 
25 
25 
25 


25 


27 

27 
25.27 

27 
25, 2() 

27 


s. 

a 

M 


70 
73 
66 
70 
76 


57 
67 
74 
70 


68 
06 


59 
58 
55 
66 
51 
59 


60 
73 
61 
63 
6U 
64 
60 
64 
64 
58 
68 
66 


58 
40 
5U 
51 
47 
43 
5f* 
55 


34 


69 
72 
57 
61 
6) 
63 


I>ale. 


13 
13 
13 
14 

13,19,31 


13 
1,13 
9,13 

13 


18 
21 
24 
25 
26 


10 

11 

15 

6 


13 
13,14 


14 
13 
13 
13 
12 
13 


19 
13 
13 
13 
13 
19 
7,30 
13 
13 
13 
13 
13 


19 
7 
13 
i:) 
15 
12 
13 
10 


8 


15 
15 
15 
15 
13 
15 


-13 
6 


e 

'  1 
.  4 
•13 
9 
•  S 


3 

10 
6 
9 
2 
3 

10 
4 
6 

10 

Id 
8 


t 

s. 

s 

a 

« 


Dtg. 

4a6 

42.1 
4a  7 
45.  S 
47.4 


35.3 
39.0 
41.S 
36.5 


39.7 

31.0 


87.0 
32.8 
88.0 
89.8 
88.9 
88.9 


-  2 

11 
0 

■  8 
0 
8 
2 

•  3 


3 

li 

•  5 

0 

S 

-2 


32.0 
87.8 
30.7 
8»IS 
29.7 
37.3 

2a« 

31.5 
3-18 
37.4 
33.6 


o 
d 
« 

1 

E 

0 

a 


4. 25 


i.a 


44.  0  I    1(B 


18.1 


32  9 
J4.9 
83.5 
3:.  1 
86.4 
3U4 


514 

562 


38.0  ;    59 


SL90 


6.  OS 
1S5 

art 
Hi 


aoc 

4.10 

a98 

135 

506 
109 
590 
aG7 

aes 

540 


31.3      413 


86.9 

IB 

8a  8 

1.S 

25.3 

L34 

84.0 

1.43 

24.3 

•..3  8 

as 

3ao 

.. 

27.7 

s.« 

2a8     I.a 


too 
&4d 

2.« 

atd 
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Meteorology  of  1867 — Conllnued 


Stations  in  States 
and  Territories. 


Iowa— Contiuned. 


Monticello 

Fort  Madison 

Guttenberg 

Ccre§ 

Mt.  Vernon 

Iowa  City 

Independence 

Near  Independence 
Waterloo 


NOVEMBER. 


DECE3mER. 


Date. 


Marble  Rock. 
Iowa  Falls... 

Algona 

Do 

Dakota 

Fort  Dodge . . 
Boou/iboro' . . 
Fontanello  ■ . . 
Logan , 


Averages. 


MISSOURI. 

St.  LoulJiUnivcr'y. 

Allentun 

Holla 

Hermitage 

Harrison  villo 

Oregon 


Averages. 


KANSAS. 


Leavenworth . . . . 

dlatha 

Baxter  Springs. . . 

AtchlHOn 

Folton 

Ctate  A g.  College. 
Council  Grove  . . . 


Averages.... 

NEBRASKA. 


Elkhom 

Do  Soto 

Glendale 

Dakota 

Omaha  Agency 


1 
1 
1,13 
7,13 
1 
1 
1 
1 

1, 13. 15, 
2i 
1 
8 
1 
1 
1 
I 
7 
1.7.13 
1,7,13, 
22,23 


o 

2 

2 
o 

2 
1 


17 
1 
2 

1.7 

7 

2 

1.7 


c: 

a 


Date. 


68 
68 
66 
76 
72 
69 
70 
68 


69 
68 
72 
62 
72 
70 
71 
71 
70 


73 
64 
80 
60 
76 
77 


Averages 

UTAH  TERRITORY. 

Gt.  Salt  Lake  City. 
Wanship 


Averages 

CALIFORNIA. 


Sun  Francisco. 

Monterey 

Antioch 


Avcrng.'s. 


7 

7 

1 

13 


5 


12 

12 

1 


80 
76 
87 
76 
78 
96 
78 


30 
30 
30 
29 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
.30 
30 
29,30 


30 
30 
30 
30 
30 
30 


76 
73 
78 
72 


30 
29 
30 
30 
29 
29 
29 


29 
29 
29 
29 


a. 

a 

SB 

a 

a 

a 


3 

—  1 

—  3 
2 

—  1 
0 

—  3 

—  7 
0 

—  6 

—  4 

—  6 
—10 

—  5 

—  1 
n 

—  2 
3 


11 

.  5 

-  9 

-8 

8 

3 


5 

4 

o 

4 
3 

7 
7 


1 
5 
7 
5 


t 
B 

Si 

a 
m 


37.3 
43.6 
37.9 
40.5 
40.2 
41.6 
37.6 
37.4 
39.7 

40.6 
35.0 
37.2 
30.4 
37.5 
39.2 
39.6 
40.1 
41.5 


49.0 
45.0 
41.0 
45.5 
46.1 
46.0 


63 


20 


40.9 
40.0 
38.9 
39.7 


o 
e 

8 

u 
o 

a 


Date. 


In. 
0.90 
1.72 


1.97 
0.20 
0.30 


2.  CO 
2.24 
2.C8 
1.63 
0.86 
0.40 


45.9 

1.55 

43.7 

1:31 

45.0 

50.5 

2.30 

43.0 

0.13 

43.5 

45.1 

0.49 

45.4 

1.30 

45.2 

1.11 

■M=-. 

0.05 
0.C3 
0.05 


39.1 


a  80 


68 
81 
73 


2,3,7,8 

8 

29 


51 
38 
40 


56.1 
54.8 
5&4 


a38 
0.28 
2.67 


!  55w8     2.11 


25 
24 
2,25 
24 
84 
25 
35 
10 


a 


a 


Date. 


• 

s 

£ 

3 

S 

«>  -; 

s 

-£ 

C.      t 

S  B 

9 

a    1 

s 

fi 

? 

1     w^ 

taM 

i  * 

#« 

!f 


9 
15 


60 
56 


4 
5 

10 


66 
73 
67 


07  o 

25w7 
27.7 
25.1 

29.0 


29 
29 


29 
28,29 

28 


20 


0.35 

a  6.) 


4li3      3.0 
.T5l1  '    3.70 


38.2 !  ae? 


42 
33 
35 


53.7 
54.3 
53.9 


mT7 
a67 


54.0  i  aos 
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MiteoroUgy  of  1867 — Continued. 


NOVEMBER. 

m 

DECEMBER. 

• 

• 

» 

• 

o 

t 

■ 

g 

• 

« 

o 

Stfttiong  In  States 

s 

^ 

fi 

Moon  tcmperatui 

a 

9 

s 

9 
g 

s 

•9 

and  Territories 

Date. 

Maximum  tei 
ture. 

Date. 

Minimum  tei 
tnrc. 

a 

o 

1 

Date. 

Maximum  tei 
turo. 

Da^e. 

Minimum  t»i 
ture. 

a 

i 

a 

o 
a 

• 

Deg. 



Deg. 

Deg. 

In. 

1 
Dtg. 

Deg. 

^<y. 

In. 

MONTANA  TERR'T. 

1 

Helena 

i 

1 

14  j      58 

1 

17,18 

-  G 

25.2 

fi.90 



ORECOV. 

CorvallLi 

13         66 

1 

1 
1 

29 

2C 

WASHINGTON  TF.R. 

Port  Townjjf  nd  . . . 

5  i      5G  1           4  j      34 

44.3 

l.ll 

4  !      53 

27,28 

26 

41.0 

3.60 

. — . . t..^m ..  m   M ^-^ ^v 

I 

i       e 

LIST  OF  DONATIONS  TO  AGRICULTURAL  MUSEOL 


Kame. 


J.  M.  Bboffer 
I.8.Diehl... 


W.  Watson  . 
Louis  Perrot 


W.N.  Byer 

D.  &  H.  Leonard. 

B.  Palmertun 

Dr.  H  Erai 

J.H.Rithard.... 
A.B.Waller 

E.  B.C.  Leo 

D.  L.  Perkins 


B.  N.  Buffby.... 
Griswold  OL  Sons. 
Scbell  6l  Krause. 
F.  A.  Perley 


G.S.  Wagner. 


W.T.Steiger..-. 
Charles  Lanman. 


Residence. 


Fairfield,  Iowa 


Mrs.  L.  M.  E.  Rich 

S.  D.Martin 

P.  Pulman 

James  Neely 

State  Department 

H.  D.  Dunn 

Unknown 

Unknown 

J.  Pierce 

Miss  Rose  Speed 

O.M.Tinkbam 

C.  G.  Boemer 

Daniel  Tyler 

J.  H.  Mumford 

J.  I.  Rosenberg 

R.  W.  Scott 

Vilmorin,  Andrieux  &  Co 

George  Coleman 

William  Clough 

E.W.  Rogers 

B.  Snow,  jr 


Brenham,  Texas. 
Greenville,  Wis  . 


Denver,  Colorado.. 
BurliDgtot),  Iowa  . . 

Etna,  Ohio. 

Washington,  D.  C  . 

Schuylkill.  Pa 

Newark,  Del 

Duvairs  Bluff,  Ark 
Oakland,  Cal 


Natoma  Vineyard,  Cal  . 
SaltSpriijg  Valley,  Cal. 

Knijrht'H  Ferry,  Cal 

Woodbridgo,  Cal 


Washington,  D.  C 

Washington,  D.  C 
Georgetown,  D.  C. 


,  Texas 

Clark  county,  Ky 

Fail  fax  county,  Va 

Buckingham  C.  H.,  Va.. 
Washington,  D.C 

San  Francisco,  Cal 

Marion  county,  Ohio.... 

Corea,  Russia 

Washington,  D.C 

.Ky 

New  York 

,Ind 

Beaver,  Montana  Ter 

Mason  City,  Iowa 

Lansing,  Minn 

Franktort,  Ky 

Paris,  France 

Washington,  D.C 

Cincinnati,  Ohio 

Whallcusburg,  N.  Y 

Fitohburg,  Mass 


Articles. 


Skins  of  pelican,  crane,  and  &id 
mice ;  insects. 

Six  samples  of  petroleum;  Angon 
wool,  Oxbom,  Ohio:  yams  snd 
colors;  Angora  stocking^;  o»- 
coonn  and  ^ggs  of  silk-worm,  (B. 
mvriy)  from  Angora,  Asia  Minor. 

Specimens  of  petrified  wood. 

Skins  of  birds  and  animals;  irili 
cat;  insects. 

Samples  uf  wheat. 

30  varieties  of  apples. 

Sorghum  sugar. 

Sorghum  sugar. 

Fruits  of  cumus. 

FiLO  samples  of  com. 

Living  scorpions.  ( three. ) 

J09  varieties  California  vegetible 
seeds  in  show  bottles. 

20  botilfs  California  wines. 
4  bottles  California  wines. 
4  buttles  California  wines. 
2  bottles  California  wines  and  sam- 
ples of  cotton. 

Italian  queen  bee,  worker,  and 
drone. 

Very  fine  com. 

Birch    bark    from    Labrador    pop 
com ;    painting   of    cotton  plant 
blossoms,     bolls,     leaves,    &c; 
sword  of  sword-fish,  and  variow 
specimens  of  natural  history. 

'*  Careless  weed*'  and  Texas  cottoo 

Lar)(0  hickory  nuts. 

Cotton. 

Liquor  made  from  com  stalks. 

Samples  of  silk,  (Count  Bronski,) 
Asclepias  from  Peru,  sent  as  a 
new  vegetable  silk. 

Oranges  and  lemons. 

Samples  of  wool. 

Cot'on  and  cloth. 

One  owl ;  shells  from  marl  deposit 

Skin  of  Troupial. 

California  wines  and  brandy. 

Castor  beans  and  section  of  stalk. 

Skin  of  mountain  rat. 

Specimen  of  native  peat. 

Samples  of  merino  wool. 

Samples  of  Angora  wool  and  fleece, 
also  improved  Kentucky  wool 

10  ca-nes  o(  European  cereals,  2D0 
specimens. 

Foreign  chestnuts. 

Eight  samples  of  sor«xh«.;:! 

Portrait  of  merino  sbet^p. 

Samples  of  paper  from  palm-loaf  and 
manilla. 
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List  of  donations  to  a/frietdtural  mvseum — ContiBued. 


Name. 

Residence. 

Articles. 

Mrs.  C.  A.  MeueiYej 

Unknown 

Bridgeville,  Del 

Samples  of  silk,  spun,   floss,   and 

cocoons. 
Ilawk. 

Dwifirht  Newton  ........ . 

Robinson.  TU     

Fine  German  wool,   presented  by 

John  Brown. 
CashmerK  g(<ats'  hair. 
Specimens  of  com. 
Wheat  samples,  almonds,  and  sor- 
ghum sirup. 
Specimens  of  China  grass  from  H. 

Bon^aiio,  New  Orleans,  La. 
Specimens  of  gold  from  Canon  del 

Agua. 
Shells  from  Big  Muddy. 
Specimen    toothache  bark,  (Aralia 

nudtcavlis  ) 
Soap  bark,  ( Qudlaya  saponaria,) 
Fine  photograph  of  *' semi-tropical 

fruits  of  California." 
Rosin  from  praiiie  weed,  larffe  acorn 

cup   from   California,   and    other 

curiosities. 
Tomahawk  from  South  Sea  islands. 

Dr.  E.  H.  ClapD 

Rome,  Peoria  CO.,  Ill 

Mevhanic'sburg,  Pa 

,  Utah 

Rev.  W.  B.Raber 

John  Steelo  .. ...... ...... 

E.  M.  Whittakcr 

Washington,  D.C,  (De- 
partD.eut  of  Agricul.) 
Lo*  Luuas,  N.  Mexico. .. 

BelleTun.  Nob 

Henry  Hil^ert 

Emma  F.  Averill  ......... 

A.  Pope 

Cabtiba.  Ala ^,,.t 

V.  Harbanffh    ., 

Washington,  D.C 

San  Francisco,  Cal 

Washington,  D.C 

Washington,  D.C 

Putoani.  Ohio  ...... .... 

J.  0.  A,  Warren. ...... .... 

Miss  Dickens ....... ...... 

Hon.  A.  Dickens  ....*. 

H.  S.  Hall 

Alcohol  friim  sorghum. 
Flax  specimens. 
Texas  norued  toad,  (liying.) 
Three  varieties  of  corn. 

Edward  Dougherty 

Mrs.  J.  L.  McKeeu 

Cainerou  county,  Teisa. . 
Oalvpston .*. .. .».. 

T.  W.  Fry 

Crawfordsville,  Ind 

Uiiioiiville.  S.C. ........ 

D.  Jobn.Hon  .............. 

Persian  tobacco. 

W.  T.  Binebam 

Boston.  Mass........... 

Wool  from  tiandwich  islands. 

B.  C.  8miib. ......... .... 

Brandon,  Vt 

Ochre  naints. 

D.C.  Ireland 

Orefion  City ...... ...... 

Wheat  raised  by  E.  B.  Llewellen, 
large    >ield    and    extra     heavy 
weii^ht;    salt    from   Victor    Salt 
Works ;  paper  from  straw. 

Oyster  shell  found  100  feet  below 
surface 

Alligators'  eggs  ;  insects,  specimen 
in  alcohol,  &c.;  cotton. 

Specimens  of  cotton  and  tobacco. 

Sample  bale  of  cotton. 

Specimens  in  alcohol  from  the  trop- 
ics ;  three  South  American  birds. 

Egyptian  grass. 

Sassafras  growth,  (freak  of  nature.; 

Apples,    corn,    potatoes,    grasses, 
weeds,  4bc.,  from  Neutral  Lands; 
gopher  and  insects. 

SaTamauder. 

R.  W.  Clano 

Marlboro*,  Md 

Hunt  &,  Gleason...... .... 

Miami,  Fla — .. 

Wilmin<?ton,  N.  C 

Madison.  Ga  ........... 

E.  A.  Paul  &  Co 

B.  H.True 

^antaiu  Fitch  ...... ...... 

Uuited    States    steamer 
Marbiehead. 

Winuaboro*,  S.C 

I5eil  Air,  Md 

E.  J.  Mears 

T.T.  Wysoue 

J.T.Cox 

Miss  A ntisell ....... ...... 

Washington,  D.C 

Waahington,  D.  C,  (Der 
partmeut  ot  Agricul.) 

Washington,  D.C 

Washington,  D.C  ...... 

Four  Miie  Run.  Va  ..... 

,  Texas 

Charles  R.  Dudcre 

Framed  photograph  of  insects  from 

South  America. 
liAtakift  toba/*co  from  Persia. 

L.  Luch  &  Co 

Dr.  Al vord 

Petiified  wood. 

E.  C.  Morrison 

Petrified  wood. 

R.  E.  Talbot    

Building  stone  of  Texas,  and  horned 

toads. 
Insects  from  Virginia. 
Field  com. 

J.  W.  Slaele 

John  Sherwood 

New  York 

J.  S.  Battle 

Noiensy iiie,  Tenn 

Eatcnton.  Ga 

Orinoco  tobacco. 

B.  L.  Lumsden.  ......... 

Millet 

J.  F.  Stock 

Washington,  D.C 

Louisyille,  Miss 

Richmond  Factory,  Ga.. 
St.  Augustine,  Fla 

Peanuts. 

W.  T.  Lewis 

Petrified  wood. 

A.  W.  Rhodes 

Four  stalks  of  cotton  with  bolls. 

G.  W.  Atwood- 

Citron,  shaddock,  oranges,  lemons, 
limes,  &c.,  Florida. 
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List  of  donations  to  agrkuUnral  mmoum — Coiitiuued. 


Name. 


Dr.  Palmer 


Yale  College... 
R.  T.  McCain. 

Louis  Prevost . 
W.F.M.Arny. 


G.  M.  Hagans 

John  York 

J.  Hopkinson  

Theo.  Gennert 

Patterson  Brothers. 
G.  A.  Boardman... 


B.  H.  Camp 


R.  J.  Meigs 

Hon.  G.  W.  MXellan,  (per 

R.  J.  Meigs.) 
Al.  S.  Newton 


John  Parker 

Dr.  F.V.Haydon... 
Gen.  N.  M.  Bcckwith 


J.  H.  Kculing 


Smithsoiii.in  Institution 

B.  Dello  Plane 

John  U.  Merritt 

Mrs.  M.  Rodgers 

Conrtid  Bush 

J.  C.  Weeks 

Hewes  &-  Warner 


W.  W.  Crano 

Prof.  Towueiid  Glover 


W.ir.Huut 

Iv.  M.  Dyer 

Unknown 

Ellen  C.  Long 

C.P.Walker 

(i.  W.  Sylvester 

Charlwood  &  Cummins . 

J.  C.  KetiVr , 

Alleu  Crocker 

Kfcv.  K.  Williamson 

F.  Pecli 


Residence. 


New  Haven,  Conn 

Washington,  D.  C,  (De- 
partment of  Agricui.) 

San  Jos6,  Cal 

Abiquin  Indian  agency, 
New  Mexieo 

Morgantown,  West  Va  . . 

Washington,  D.  C 

Edisto  Island,  S.C 

Chatsworth,  111 

Liverpool,  England 


Washington,  D.  C 

Washington,  D.  C 
Washington,  D.  C 


Washington,  D.  C,  (De- 
partment of  Agricui. ) 

Roxbury,  Mass 

Pawnee  reservations  ... 


Washiogton,  D.  C 


Washington,  D.  C  . . 

Jackson,  La 

Farmington,  N.  Y. .. 
East  Bethany,  N.  Y- 
Barbour  couDty,  Ala 

Napoleon,  Mich 

Baltimore,  Md 


BrookUu,  N  Y 

Washiugton,  D.  C,  (De- 
partment of  Agricui. ) 

Miami,  Fla 

Pig  River,  Va 


S.  P.  Keller 


Tallahasso,  Fla 

Rolla,  Mo 

Belleville,  N.J 

London,  England 

Montgomery,  Ala 

Burlington,  Kuns 

Washington,  D.  C 

Washington,  D.  C,  (De- 
partment  of  Agricui.) 
Baltimore  county,  Md . . 


Articles. 


i 


Specimens  from  Arizona,  seeds,  sih 
gar  made  by  .  Indians,  a^va, 
jerked  beef,  mescal  liquor,  &e. 

Insects. 

Canadian  peat. 

Eggs  and  cocoons  of  silk- worms. 
Piuon  seed,  Mexican  spring  wheat, 

gramma   g^rass,    alfalfa,   and  20 

specimens  of  minerals. 
Willow  roots  taken  from  a  well. 
Seeds  of  capers,  &c 
Sea-island  cotton. 
Specimens  of  beet-root  sugar. 
Sample  oats. 
Specimens  from  Florida,  coquioo, 

&c. 
Whalebone  as  taken  from  the  mouth 

of  the  whale. 
Insects. 

Guava,  sapota,  and  mammee  apple, 
•  from  West  Indies. 
Teasels  from  New  Jersey. 

Oats,  fine  specimen  of  stalk. 

Native  com. 

1 ,442  specimens  of  seeds,  collected  io 

22  countries  of  Europe,  Asia,  Af> 

rica,   and   America,   from   Parii 

Exposition. 
Skins  of  eagle,  Sebright    bantam, 

humming  birds,  &.c. 
Leaves  of  Peruvian  coco,  &c. 
Egyptian  cotton. 
Rggs  9^  Busy  con,  (a  sea  shell.) 
Five-legged  frog. 
Egyptian  cotton. 
Fine  sample  of  sorghum  sugar. 
Cresylic  compound  to  destroy  in 

sects. 
Minerals. 
Flyiug  squirrels,  &c. 

Bird  skins,  swallow-tailed  hawk,  dee- 
Botanical  specimens. 
Specimens  of  hops,  foliage,  &c. 
Collection  of  insects. 
Seventeen-year  locusts. 
Sample  grades  of  petroleum. 
Fine  samples  of  wheat. 
Collection  of  insects  in  alcohol. 
Collection  of  insects,  {LrpidopUra.) 
Highland  moccasin  snakes,  (alive.) 
Insects. 

Specimen  of  coal,  Frederick  countj, 
Md. 


(ENEKAL  INDEX  FOR  THE  REPORTS  ON  AGRICIILTURE  FROM  1847 TO 

1866,  INCLUSIVE. 


A. 

Abbott,  L.  S.,  aids  to  cattle  feedinijf 

potato  culture  in  Lake  county,  Ohio 

Act  to  establish  Department  of  A^culture 

Aclau)s,  Mrs.  L.  B.    Farmers'  boys , 

Agriculture  in  Germany , 

in  tbe  United  States,  progress  of,  by  Daniel  Lee 

of  California 

of  Maine,  by  Samuel  L.  Boardman 

of  Morocco,  by  V.  D.  Collins 

of  tbe  United  States,  history  of,  by  Ben:  Perley  Poore 

progrcMsand  encouragement  of,  in  Russia.  Prussia,  and  United 

States,  by  D.J.  Browne 

Agricultural  bureau,  by  Thomas  Ewbank 

capabilities  of  the  Great  Plains 

climatology  of  the  United  States,  by  L.  Blodget 

colleges,  by  Henry  F.  French 

exhaustion,  southern,  by  £.  Ruffin 

exhibition  at  Hamburg,  by  Daniel  Needham 

exports  of  thirty -seven  years,  by  J.  R.  Dodge 

history  of  Illinois,  by  John  Reynolds - 

literature,  by  Daniel  Lee 

machinery,  by  M.  L.  Dunlap 

meteorology,  by  Daniel  Lee 

products,  prices  of 

resources  of  California,  by  H.  D.  Dunn 

schools  of  Germany 

schools  of  Prussia 

science,  notes  on,  by  D.  A.  Wells 

science,  procross  of,  by  D.  A.  Wells 

society  of  the  United  States,  historical  sketch  of 

statistics,  collection  of 

statistics,  reports  and  tables  of. 

statistics,  by  Lewis  Bellman 

Aids  to  cattle  feeding,  by  L  S.  Abbott 

Ailunthus  silk-worm  of  China,  by  John  G.  Morris 

Do.  do.       by  John  G.  Morris 

Allen,  Lewis  F.     Improvement  of  native  cattle 

Allston,  K.  F.  W.,  on  rice 

on  rice  culture 

Alpaca  and  Lama  in  the  United  States 

Alsikc  clover,  trauslatcrd  from  J.  Arrhenius 

Alvord,  C  T.     Maple  sugar 

Americnu  agriculture,  a  general  view  of,  by  Daniel  Lee 

dairying,  by  X.  A.  Willard 

I'oreHts,  their  (destruction  and  preservation,  by  Rev.  Fred*k Starr,  jr 

merinos  of  Vermont ^ 

Pomoiogical  Society,  report  •f 

Analysis  of  the  apple  by  J.  H.  Salisbury 

of  grape,  C.  T.  Jackson 

of  bops 

of  rhubarb 

Analytical  tables 

Ancrum,  H.     Wool  mattresses 

Animals,  acclimation  and  domestication  of,  by  B.  F.  Craig 

cutting  and  cooking  food  for,  by  £.  W.  Stewart 

domestic 


1866 
]865 
1862 
1863 
1847 
1852 
]862 
18G2 
1862 
1866 

1857 
1851 
1857 
1853 
1865 
1852 
1863 
1862 
1857 
1852 
1863 
1849 
1848 
1866 
1847 
1859 
1861 
I860 
1859 
1858 
1862 
1863 
1866 
1861 
1862 
1866 
1854 

1857 
1865 
1862 
1849 
1865 
1865 
1865 
1856 
1850 
1859 
1850 
1850 
1849 
1847 
1859 
1865 
1849 


Page. 


211 
295 

3 
307 
326 

1 

588 

39 

499 

496 

1 
653 
294 
327 
137 
373 

19 
599 
130 

16 
416 

38 
750 
581 
310 
457 
314 

79 

22 

14 
546 
579 
211 
374 
390 
294 
153 
32:^ 

66 
352 
394 

22 
431 
210 
484 
328 
518 

55 
545 
524 
470-490 
509 
207 
396 
294 
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Oeneral  index^  i&c. — Continued. 


Animals,  domestic,  by  D.  J.  Browne 

bicediug  of,  by  D.  J.  Browne 

domt'StiC,  by  i).  J.  Biowue 

domesiictttion  of,  by  D.  J.  Browne 

domestictttiou  of,  by  D.  J.  Browne 

admiiiisteriug  uiedicine8  to  .  - 

etbeiizalioD  of,  by  i*.  T  Jackt^on 

ruminating,  ot  North  America,  by  S.  F.  Baird 
Antisell,  Thomas,  cbeunst,  report  of   

cultivutiou  of  the  cinchona  plant 

tartaric  acid  iu  cultivated  grapes 


Page. 


App] 


es, 


and  pears,  description  of 

cultivation  of,  in  the  northern  Slates,  by  H.  F.  French 
pear.-i  and  giapi'S,  by  F.  R.  Elliott 

Aquaria,  tiebb  aud  salt,  by  H.  A.  West 

Ajrht-nius,  J.,  on  alsike  clover 

Arrow-root,  pi  oduction  and  manufacture  of 

Aitichoke,  culture  of 

Asiatic  goats 

report  on , 

A&paragus,  culiivutiou  of,  in  Spain 

by  John  Harold 

Assam,  India,  tea  culture  in 

Ayrshire  caiiie,  by  bauford  Howard 


B. 


Backus,  Samuel  D.,  hints  upon  far m- houses... .... .. 

Bacon  for  Europe , 

Baird,  S.  F.,  ruminating  animals  of  North  America. 

the  origin  of  the  dumtsiic  turkey 

Baltimore,  commerce  of,  in  1648 

Barley 


and  iis  uses,  by  J.  M.  Shaffer 

Barret,  Dr.,  on  the  goubcbtny , 

Baitleit,  Levi,  vitality  of  .seeus 

w heat-grow ii  e  in  New  Hampshire 

Basket-wilhiw,  cuiiivaiiuu  ot 

Bales,  G.  Huhc;!.  maiine  plauts 

Ba:es,  Wm.  W., ship  timbej  in  the  United  Staftes 

BeauM  and  peas , 

Bear-grass,  i eport  on,  by  Wm.  Caban , 

Beck,  L.  C.,  it-povt  on  the  breadbtutis  of  the  United  States 

second  report  on  the  brendstuffs  of  ttie  United  States. 

Beef  and  beef  cattle  of  the  west,  by  W.  W.  Corbett 

Bees 

Bee  culture, by  Wm.  Buckisch 

keeping,  by  Mrs.  Ellen  S.  Tupper 

naiuj e  and  habits  of 

Berckmans  L.  E.,  Iruit  culture 

Birds  and  bird  laws,  by  J .  R,  Dodge 

impoita;ion  and  protection  ot,  by  H.  L.  Wolfo^d 

injurious  to  agriculture,  by  E.  Holmes 

Bliss,  Euward,  Colorado  Territory 

Blodget,  L.,  agricultural  climatology  of  the  United  States 

Boaidman,  Samue*  L.,  agriculture  ot  Maine 

Boardman,  Samuel  P.,  sheep  husbandry  in  the  west .--. 

Bollman,  Lewis,  cultivation  of  sorghuui 

hop  plant 

Indian  corn 

report  on  agricultural  statistics 

report  on  agriculture  of  Calilbmia 


1853 
1854 
Ifc55 
1^58 

J  859 
l'-5J 
1651 
J866 
ie66 
1869 
1853 
l'S62 
1849 
18H3 
1864 
18ti5 
1858 
1848 

1857 
1857 
1861 
1850 
18G3 


1859 

1849 

l»51 

18H6 

1848 

1853 

1865 

Io47 

1858 

1^562 

1851 

1866 

lf-66 

1?553 

1847 

1648 

1849 

1862 

1H53 

186U 

1865 

1857 

1858 

1864 

1853 

1856 

1861 

1853 

1862 

1862 

1862 

1864 

1861- 

1862 

1862 


k 
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Oencral  indeXj  dc, — Continued. 


BQllmaiif  Lewis,  report  on  agricultural  statistics 

report  on  agiii-ultural  statistics 

on  wbeat  plant 

Bonsall,  S.,  culture  and  manuraeture  of  tea 

Booth,  J.  C.  aualvsis  of  soils 

Botany  and  agiicutture  of  the  Rocky  Mountain  basins,  by  R.  O.  Thompson 

Botanical  history  of  sorghum,  by  F.  Pech -. 

Bourne,  J.  H. ,  systeui  of  farm  accounts 

Bgssert,  F.,.  wine 

Boston,  commerce*  of,  in  1848 

Bowie,  W.  VV   W.,  culture  and  management  of  tobacco 

Boynton,  Henry.  Spanish  Merinos  and  their  management 

Bradford,  L.  J.,  culture  and  manufacture  of  tobacco 

hemp  culture 

B^aman,  M.  P. ,  agricultural  education  

Bread  crops. 

Bread  crops 

Bisad  crops 

Bread  crops 

Breadstuffd,  exports  r.f,  from  the  United  States 

of  the  United  8t^te8,  repoi  t  on,  by  L.  C.  Beck 

ol  the  United  States,  second  report  on,  by  L.  C.  Beck 

Bs$Bdmg,  principles  of,  by  i>.  J.  Browne '. 

physiology  of,  by  IS.  L  Cioodale 

Bfewer,  Wna.  H.,  on  frost 

Broom-corn,  culture  and  manufacture  of 

Biowue,  D.  J.>  agricultural  education 

domestic  aui uials 

domestic  animals,  breeding  of .•- 

domestic  animals 

domestic  animals 

lime 

domestication  of  the  eik 

agi icultuie,  progress  of 

fertilizers 

flax.  Its  history,  commerce,  &c • 

Browne,  F.  A.,  sheep-breeding 

Brown,  Simon,  farmers'  gardens 

fertilizers,  muck,  &c 

manures  and  their  application 

Buckisch,  Wm  ,  on  bee  culture , 

Buckley,  S.  B.,  on  grapes  of  North  America 

Burgwyn,  H.,  improvement  of  worn-out  lands 

Burnson,  A.,  well-digging 

Butter  and  milk,  chemical  properties  of,  by  W.  P.  Fogg 

Byram,  H.  P.,  culture  and  manufacture  of  silk 

C. 

>aban,  Win.,  report  on  bear  grass 

Cabul,  grapes  and  fruits  of,  by  Josiah  Ilarlan 

C^ifornia,  agriculture  in '. 

agriculture  of 

her  agricultural  resources,  by  H.  D.  Dunn 

Caloban,  W.  8.,  raising  sheep  and  wool-growing 

Camels,  importation  of. 

Campbell,  Geo.  VV.,  on  grape  culture 

Cape,  Jos  ,  on  sheep-breeding 

Carrow,  Rev.  G.  D.,  cattle  farming  in  the  pampas 

sheep  farming  in  the  pampas 

Carrey,  Joseph,  dairies,  report  on 

Cattle  breeding 

breeding  of,  by  T.  V.  Lanner t 


Year. 


Page. 


1863 

579 

18o4 

564 

186-2 

65 

I86U 

446 

J  852 

49 

1866 

125 

1865 

299 

1865 

•  502 

1863 

166 

1848 

765 

1849 

318 

1864 

196 

1863 

87 

1863 

91 

\th\ 

31 

1853 

d6 

1851 

122 

1855 

155 

lSii6 

246 

1H47 

570 

1848 

245 

1849 

49 

1854 

1 

inm 

222 

1850 

555 

1849 

462 

IH58 

1 

1853 

1 

1854 

1 

1855 

1 

1856 

1 

1^,')6 

201 

1858 

235 

1857 

1 

1854 

90 

18t>l 

21 

1851 

75 

1863 

337 

1856 

182 

1865 

.368 

I860 

268 

1861 

478 

1849 

400 

1851 

14 

1849 

368 

1847 

i40 

18^ 

m 

1861 

526 

1851 

3 

1862 

588 

1866 

581 

1861 

119 

ia53 

61 

1862 

209 

1861 

128 

1865 

486 

1H64 

223 

1849 

375 

1851 

m 

1847 
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Qcncral  indexj  dec. — Coiitiimetl. 


Year. 


Cattle,  disease,  by  G.  Emerson  and  A.  L.  Elwyn. 

English,  Ohio  Company  for  importing 

Kerry,  breed  of,  by  Sanford  Howard 


mode  of  feeding,  in  Germany, 


neat,  rearing  of 

plagne  in  Europe,  by  J.  R.  Dodge 

select  breeds  of,  for  United  States,  by  F.  M.  Rotch, 

and  sheep,  stall  feeding  of,  by  Jos.  Harris .... 

raising  and  feeding,  by  Chas.  W.  Taylor 

Cavalry  horses  in  America,  by  Francis  Morris 

Cheese,  by  S,  L.  Goodale 

making,  by  X.  A.  Willard 

Chemist,  report  of 

report  of 

report  of 

Chenery,  "Winthrop  W.,  Holstein  cattle 

Texel,  or  Mouton  Flundrin  sheep 
Cherries 


Chess  in  wheat 

China  grass,  cultivation  of,  by  J.  R.  Dodge 

Chinebe  agriculture,  by  S.  W.  Williams 

yam 

yam 

Cichocki,  Sandomir  wheat 

Cincinnati,  wine  making  near 

Cist,  Charles,  culture  of  strawberries  and  grapes 

the  hog  crop 

the  hog  crop 

the  bog  and  its  products 

Clarke,  J.  W.,  gathering,  ripening,  and  keeping  of  fruit 

Clemson,  Thos.  G.,  on  fertilizers 

on  fertilizers ', , 

Clift,  Wm. ,  salt  marshes,  mode  of  reclaiming 

Climatology 

of  New  England,  by  J.  C.  Gray 

agricultural,  of  the  United  States,  by  L.  Blodget. 

of  American  grapes,  by  Jas.  S.  Lippincott 

of  cotton  districts 

Clond,  N.  B.,  cotton  culture  in  1866 

Clough,  Wm.,  production  of  sugar  from  sorghum 

on  sorghum  or  northern  sugar<cane 

Coal  oil,  by  J.  P.  Lesley 

in  West  Virginia,  by  C.  H.  Shattuck 

Cockrill,  M.  R«,  wool  and  wool-growing 

wool 

Coffee,  cultivation  of 

Colleges,  agricultural,  by  Henry  F.  French. 

Collins,  V.  D. ,  agriculture  of  Morocco 

Colorado,  soils,  &c.,  by  E.  Bliss 

Colvin,  Richard,  Italian  honey  bee 

Colza  and  rape,  culture  of 

Commerce  of  the  United  States 

Commissioner,  report  of 

ot  agriculture,  report  of. 

of  agriculture,  report  of 

of  agriculture,  report  of. 

of  agriculture,  report  of 

of  agriculture,  report  of 

Comparative  value  of  cattle  foods 

Comstock,  J.  C-,  fish  breeding 1 

Conestoga  horse,  by  John  Strohm 

Constant,  L.,  silk  culture  in  New  York 

Consular  concspoudence,  J.  R.  Dodge 


Page. 


1860 

239 

185J 

9^ 

1862 

313 

1647 

?^1 

1850 

114 

isr>5 

m 

1661 

427 

1862 

317 

1664 

249 

1863 

159 

1H>:< 

381 

1866 

358 

1862 

m 

1865 

46 

1866 

45 

1864 

161 

1864 

242 

1853 

2d2 

1851 

650 

1865 

347 

1860 

467 

1854 

169 

1855 

223 

1861 

334 

1850 

238 

1848 

609 

1847 

524 

1848 

636 

1866 

382 

1864 

152 

1859 

1J8 

1860 

34 

1861 

343 

1853 

327 

1854 

423 

1853 

338 

1862 

194 

1855 

317 

1866 

190 

1865 

307 

1864 

54 

1862 

429 

1863 

&& 

1850 

253 

1848 

627 

1858 

313 

1865 

137 

1862 

499 

1861 

154 

1863 

530 

1853 

2» 

1849 

499 

ia'>9 

III 

1862 

3 

1863 

3 

1864 

3 

1865 

1 

1666 

5 

1«65 

408 

185!> 

217 

1863 

175 

ia=>9 

548 

1864 
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Cook,  D.  M-t  sorghum  culture  and  sugar 

Cooper,  J.  G..  forests  and  trees  of  North  America 

Corbett,  W.  W.,  beef  cattle  of  the  west 

Cork  tree,  properties  and  use  of 

Corn,  condensed  account  of  varieties 

Cotton 

and  forage  crops 

history  and  culture  of,  in  Mississippi 

in  various  countries 

by  J.  R.  Dodge 

(by  free  labor, )  by  M.  D.  Landon 

caterpillar,  rust  and  rot 

consumption  of,  in  Europe 

culture  in  1866,  by  N.  B.  Cloud 

distriels,  climatology  of 

manufactures  in  the  United  States 

in  Missouri,  by  W.  H.  Homer 

plant,  accidents  and  diseases  of,  by  Townend  Glover 

planting,  by  Jos.  B.  Lvman 

stainer,  researches  on,  by  C.  T.  Jackson 

seed,  researches  on,  by  C.  T.  Jackson 

soils,  analysis  of,  by  t.  T.  Jackson 

trade,  by  C  F.  McKay 

trade,  by  C.  F.  McKay 

Country  roads,  by  Henry  F.  French 

Cows,  dairy,  remarks  on,  by  11.  S.  Johnson 

Cox,  J.  C  fruit  culture 

Craig,  B.  F.,  acclimation  and  domestication  of  animals 

veterinary  medicine 

Craie,  J.  B.,  on  pleuro-pneumonia. . .• 

Cranberry,  cultivation  of 

culture,  by  S.  B.  Phinney 

**  Cream-pot"  stock,  by  Wm.  H.  Sliujjcrland 

Crops,  bread 

bread 

bread 

causes  of  diminution  of,  by  G.  De  Neveu 

reports  of 

reports  of 

reports  of 

reports  of,  (extending  at  intervals  to  page  482) 

reports  of 

reports  of 

review  of  the  principal 

root - 

rotation  of 

tabular  estimate  of,  for  1847 

tabular  estimate  of,  for  1848 

textile  and  forage 

textile  and  forage 

textile  and  forage , 

textile  and  forage 

Currant  wine,  Zante,  treatment  of 

Curtis,  D.  S. ,  green-soiling  stock 

Cutting  and  cooking  food  for  animals,  by  E.  W.  Stewart 

D. 

Dairy  farming,  by  Zadock  Pratt 

in  Greene  and  Orange  counties.  New  York,  by  Zadock  Pratt 

management,  English  and  Scotch 

report  of,  A.  L.  1  ish 

Dairies,  report  on,  by  B.  P.  Johnson  and  Jos.  Carey 
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416 
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255 
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1857 
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Dairying,  American,  by  X.  A..  Willard 

Darlington,  Wm.,  weedsof  American  agriculture...  ^  ..^^ ...^ 

Dart,  N.  M.,  root  crops w ^ 

Davis,  Mrs.  L.  K.,  female  life  in  the  open  air 

Delaware  county,  Pennsylvania,  report  of v.w.. 

De  Neveu,  G  ,  causes  of  diminution  of  crops 

Dennis,  W.  C,  manufacture  of  salt 

production  of  Sisal  hemp ». 

preduction  of  Sinai  hemp 

salt,  manufacture  and  commerce  of , 

salt  in  agriculture ......*,... ^ . *. . 

Description  of  the  apple  and  pear ,... 

Department  of  Agriculture,  act  establishing .v 

Diebl,  Israel  S.,  the  goat ^ . .. . . 

Dodge,  A.  W.,  orchards,  their  cultivation  and  management.  .^. 

Dodge,  H.,  agricultural  education w 

^dge,  J.  K.,  agricultural  exports  of  thirty-seven  years ■. 

birds  and  bird  laws ^.^w ...,.^.,.^. 

cattle  plague  in  Europe *.v-- j.... 

China  grass 

condition  and  prospects  of  sheep  husbandry  in  the  United 
States 4.... 

consular  correspondence 

cotton ,,..  ..i,^.. 

dogs  and  dog  laws ^  - . .  ^ . . 

flax  ...... ...... ...... ....... ....  ...i...v^^i... .....fc  .k.. 

flax  and  flax  cotton ■. , 

Jaques  "Cream  pot"  stock * i.^ 

long  wool  sheep *... 

madder *>4,i 

maize  cloth  and  maize  paper ■..■, 

tnutton  «heep 4 

ftfaort-hom  cattle ..*...* 

statistician,  report  of 

statistician,  report  of 

"West  Virginia 

wool  and  woollen  mills 

Dodge,  MisB  L.  C,  education  of  fiarmers'  daughters 

Dogs  and  dog  laws,  by  J.  R.  Dodge 

Donations  and  donors'  names 

Donations  and  donors'  names 

Dorr,  S.  M.,  marbles  of  Ruthind,  Vermont 

Doura  com,  by  N.  T.  Sorsby , 

Dunlap.  Hon.  M.  L.,  ngricultu^-al  machinery , 

Dunn,  H.  D.,  California,  her  agricultural  resources 

Dyers'  madder,  cultivatiou of w. 
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Eastman,  H.  H.,  experiments  in  rai«ng  potatoes 

Education,  agricultural,  by  J).  J.  Browne 

agricultural,  by  Daniel  Lee 

agricultural,  by  H.  Dodge 

a^icultural,  by  M.  P.  Braman 

ot  farmers'  daughtern,  by  Miss  L  C.  Dodge. 

Edwards,  Samuel,  timber  on  praiiies-t 

EggK  and  poulry,  rai.sing  of,  by  a  *'  New  Englauder". . 

Elcvtricity,  Mtinuspheric,  by  J.  Lovermg 

Elk,  donicslicatiou  ot,  by  L).  J    Browne 

E'.li»»ti,  D.  G.,  gunie  birds  of  United  States 

Elliott,  h\  R.,  popular  vanetirRot  apples  and  peans 

vnric'tiej*  of  apples,  pra  h,  «tmI  giapcs 

popular  varieties  of  haidy  fruits  .* 
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Elliott,  F.  R.f  popular  varieties  of  hardy  fruits 

popular  varieties  of  hardy  fruits 

Ellsworth,  H.  L.,  letter  of 

Elwjn,  A.  L.,  cattle  disease 

Emerson.  G.,  cattle  disease 

Emery,  H.  D.,  hops  and  pork  packing: 

English  and  American  dairying,  hy  X.  A.  Willard 

cattle,  Ohio  company  for  importing 

Entomology,  report  on.  by  Townend  Glover 

its  relations  to  agriculture,  by  8.  S.  Rathvon 

its  relations  to  agriculture,  by  S.  8.  Rathvon 

Entomologist,  report  of,  by  Townend  Glover 

report  of,  by  Townend  Glover 

reoort  of,  by  Townend  Glover 

Entomological  exhibition  in  Paris,  by  Townend  Glover 

Emi,  Henri,  chemist,  report  of 

chemist,  report  of 

grape  diseases  in  Europe , 

Eshelman,  J.  K.,  fruit  culture  

Ewbank,  Thomas,  Agricultural  bureau 

Experimental  and  propagating  garden 

farm,  report  of  superintendent 

garden,  operations  of 

garden,  report  of  superintendent  of 

garden,  report  of  su periuteudent  of 

£xports,  agricultural,  of  thirty^^even  years 

F. 

Farm-hou^M,  hints  on,  by  Samuel  D.  Backus 

Farm  implements  and  machinery,  by  J,  J.  Thomas 

journals,  by  .)t»hn  L.  Gow 

Farmers'  boys,  by  Mrs.  L.  B.  Adams 

gardens,  by  Simon  Brown 

families,  l»ealth  of,  by  W.  W.  Hall 

houses,  by  W.  W.  Hall 

Fay,  Richard  S  ,  breeds  of  sheep  best  adapted  to  New  England.  - 

Female  life  in  the  open  air,  by  Mrs.  L.  K.  Davis 

Fences,  live  ► 

live 

live 

Fertilizers,  plaster  and  other 

plaster  and  other 

by  D.  J.  Browne 

by  D.  J.  Browne 

rr*mai  ks  on,  by  C.  T.  Juckson 

by  Simon  B.own 

by  Thomas  G.  Clemson t 

by  Thomas  G.  Clemson 

Fish,  A.  L  ,  report  of,  on  cheese 

Fish  breeding,  by  J.  C.  (^ornstock 

Fine  woolled  hheep,  by  W.  R.  ^anford 

Flax,  by  J.  R.  Dodge 

culture 

culture,  by  Michael  Fryer 

and  hemp  culture,  by  O.  S.  Leavitt 

its  history,  commerce.  &c.,  by  D.  J.  Browne 

ai id  flux  cotton,  by  J.  K   Dodge 

cotton,  and  cotton  machinery,  by  Charles  Jackson 

and  hemp 

and  liemp  culture  in  Russia 

Eleischmaun,  C  L.,  report  of  visit  to  Germany 

report  on  sugar-cane  , 
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1853 
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1865 

1 

1865 

1849 
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185» 

2 

1856 

3 
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1859 

1862 

5 

1863 

5 

1860 

1 
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185tf 
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:     3 

1  1855 

!          2 

Flint,  C.  L.,  horses  of  Now  England 

Flint,  Wilson,  grope  culture  in  the  United  States 

textile  fibres  of  the  Pacific  States 

Florida,  (tropical,)  by  L.  D.  Sticknej 

soil,  climate,  and  productions  of,  bj  L.  D.  Sticknoy 

tobacco,  cultiyation  of 

Flour,  grain,  and  proyisions,  review  of  English  markets 

manufacture  of,  by  William  Warder 

Fodder,  grass,  hay,  &c , 

grass,  hay,  &c 

grass,  hay,  &c 

Fogg,  W.  P.,  chemical  properties  of  butter  and  milk 

Food,  inorganic  constituents  of , 

by  £.  C.  Loomis 

Forags  and  other  crops 

Foreign  exports 

Forests,  American,  their  destruction  and  preservation,  by  Rev.  Frederick 

Starr,  jr 

and  trees  of  North  America,  by  J.  G.  Cooper 

cultivating 

Forest  trees,  by  John  J.  Thomas 

trees,  transplanting,  by  H.  F.  French 

Fraas,  Dr.,  on  potato  disease 

French,  Henry  IT.,  on  agricultural  cclloges 

on  country  roads •. 

on  cultivation  of  apples  in  northern  States 

on  English  husbaudnr 

on  English  plows  and  plowing 

on  improvement  of  land 

on  pomology  and  horticulture 

on  transplimtiug  forest  trees 

Frost,  by  William  H.  Bremer 

i^t,  Chinese 

committees,  reports  of 

culture,  by  J.  C.  Cox 

culture,  by  J.  K.  Eshelman 

culture,  byL.  E.  Berckmans 

culture  in  Michigan,  by  A.  C.  Hubbard 

gathering,  ripening,  and  keeping,  by  J.  W.  Clarke 

regions  of  the  noithem  States,  and  their  climates,  by  J.  S.  Lippin- 

cott 

trees,  circle  culture,  by  J.  J.  Thomas 

varieties  of,  by  F.  R.  Elliott 

Fruits 

and  fruit  trees  of  the  middle  States,  by  William  C.  Lodge 

native,  of  the  far  west 

in  northern  States,  cultivation  of,  by  H.  F.  French 

nuts  and  wine. . \ 

nuts  and  wine,  by  J.  J.  Thomas 

nuts  and  wine,  by  M.  P.  Wilder 

and  wine,  by  John  Leconte 

Fryer,  Michael,  on  flax  culture 

Fungi,  parasitic,  by  E.  Sidney ' 

G. 

Game  birds  of  the  United  States,  by  D.  G.  Elliott 

Garden,  experimental  and  propagating 

experimental,  report  of  superintendent  of 

experimental,  report  of  superintendent 

experimental,  operations  ot 

propagating,  preparations  for 

Gardening,  landscape 

market 
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Gardening,  principles  of 

Gardner,  Thomas,  on  wild  flowers 

Gardner,  W.  H.,  training  animals  to  work 

Gasparia,  Count,  culture  of  madder 

Georjje,  Robert,  wool-growing 

Georgia,  condition  and  resources  of,  by  C.  VV.  Howard 

Germany,  agricultural  schools  in 

agriculture  in 

mode  of  feeding  cattle  in 

report  of  visit  to,  by  C.  L.  Fleischmann 

Gill,  Theo.,  pisciculture,  improvements  in 

Glover,  Townend,  accidents  and  disease  of  cotton  plants 

entomologist,  report  of ; 

entomologist,  report  of 

entomologist,  report  of 

entomologist,  report  of 

entomological  exhibition  in  Paris 

hang- worm 

insects  frequenting  the  cotton  plant 

inseets  affecting  cotton  plant 

itisects  frequenting  orange  trees 

insects  injurious  and  beneficial 

insects  injurious  to  the  cotton  plant 

GU)at8,  Asiatic - 

report  on 

by  Israel  S.  Diehl ^ 

Goodale,  S.  L.,  on  manufacture  of  cncese 

on  physiology  and  breeding 

Goodloe,  D.  K.,  grape  culture,  and  wine  makiag 

resources  and  condition  of  the  southern  States 

Groodrich,  C.  E.,  on  the  history  of  the  potato '. 

new  varieties  of  potato 

Gooseberry,  cultivation  of,  by  Dr.  Barrett 

Gopher,  striped,  by  P.  R.  Hoy 

Gow,  John  L.,farm  journals 

Grafting  and  budding,  by  J.  J.  Thomas 

Grains,  cereal,  production  of,  in  the  United  States 

observations  on  various  insects  affecting 

Grape,  American,  in  relation  to  wine  making,  by  C.  T.  Jackson 

report  on,  by  C.  T.  Jackson 

hybridizing,  cross-bre-eding,  and  seedlings,  by  G.W.Campbell 

and  vines  of  North  Carolina 

culture  and  wine  in  California,  by  A.  W.  McKee 

culture,  by  George  P.  Nonis 

culture  and  management,  by  J.  F.  Weber 

culture  and  wiue  making,  by  D.  R.  Goodloe 

culture  and  wine  making  on  Kelley*s  island,  Ohio,  by  G.  C  Hun- 
tington  

culture  in  Illinois,  by  J.G.  Soulard 

culture  in  Missouri,  by  G.  C.  Swallow 

culture  in  the  TTiiiteil  States,  by  Wilson  Flint , 

culture,  and  manufacture  of  wine,  by  N.  Longworth 

culture,  remarks  on,  by  Wm.  Saunders 

disease  in  Europe,  by  Henri  Erni 

growing  at  the  west,  by  R.  O.  Thompson 

vine  culture  and  wine  making,  by  J.  F.  Weber 

vino,  general  remarks  on , 

vine,  propagation  of 

vines,  climatology  of,  by  James  8.  Lippincott 

vines  in  the  Atlantic  States,  by  John  Leconte 

vines,  pruning  and  training,  by  Wm.  Saunders 

vines,  transplanting  and  treatment  of,  by  R.  Neale 

Zante  currant,  culture  of,  by  S.  B.  Parsons 

31 
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57 
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1849 
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1858 

338 

1861 

486 

1809 

71 

J  860 
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232 
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1847 

462 

1861 

495 

1865 

324 
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115 
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366 
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194 

1857 

227 
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97 
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286 
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348 
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Grapes  and  wine 

and  wine,  by  J.  A.  Warder 

culture  of,  by  Charles  Cist 

culture  ot  in  graperies,  by  S.  J.  Parker 

cultivated,  tartaric  acid  in,  by  Thomas  ADtisell 

in  New  Engrland,  cultivation  of,  by  R.  H.  Phelps 

new  varieties  of,  by  S.  J.  Parker 

North  Carolina 

of  Arkansas  and  Texas,  by  H.C.Williams 

of  New  York,  Pennsylvania,  New  Jersey,  and  New  England^  by 

J.  F.Weber 

of  North  America,  by  S.  B.  Buckley 

Gross,  hay,  and  other  fodder 

China,  liy  G.  C.  Schaefler 

hay,  ^c 

hay,  &.C 

Grasses  for  the  south,  by  C.  W.  Howard 

Groy,  J.  C. ,  climatology 1 

Grinnell,  J.  B.,  sheep  on  the  prairies 

Grosh,  A.  B.,  statistics  on  meteorology 

statistics  on  meteorology , 

statistics  on  meteorology , 

statistics  on  meteorology , 

Guano,  experiments  with 

Grinnell)  James  S.,  farming  in  the  New  England  States 

H.  • 

Hall,  W.W.,  farmers' houses 

on  health  of  farmers'  families 

HaJ],  Ruth,  a  few  words  on  horses 

house  plants 

Hang-worm,  by  Townend  Glover 

Hardy  fruits,  popular  varieties  of,  by  F.  R.  Elliott 

popular  varieties  of,  by  F.  R.  Elliott 

Harlan,  Josian,  grapes  and  fruits  of  Cabul  and  vicinity ^ 

Harold,  John,  cultivation  of  asparagus 

Harris,  Joseph,  agricultural  value  of  phosphate  of  lime 

stall-feeding  cattle  and  sheep 

H^j,  condensed  account  of 

cutting  and  curing  of 

Health  of  farmers'  families,  by  W.  W.  Hall 

Iledges 

&c.,  by  J.  Torrey 

planting  and  management  of , 

Hedges,  Isaac  A.,  on  sorghum  and  sugar 

Heffron,  D.  S.,  on  poultry 

Hemp ^ 

centennial,  translated  by  F.  G.  Skinner 

culture,  by  L.J.Bradford 

Sisal,  production  of,  by  W.  C.  Dennis 

Sisal,  production  of,  by  W.  C.  Dennis , 

Henderson,  Peter,  market  gardening  in  the  vicinity  of  New  York 

Henry,  Joseph,  meteorology  in  connection  with  agriculture 

meteorology  in  connection  with  agriculture 

meteorology  in  connection  with  agriculture 

meteorology  in  connection  with  agriculture 

Hernandez,  J.M.,  cultivation  of  Cuba  tobacco , 

High  farming,  as  illustrated  in  the  history  of  the  Netherlands,  by  L.  L.  Tilden 

Hite,  George  H. ,  strawberry  culture 

History  of  the  agriculture  of  the  United  States,  by  Ben:  Perley  Poore 

Hlubek,  Dr.,  rhubarb,  culture  of 

Hog  cholera,  by  Edwin  M.  Snow 


Year. 

Page, 

ia53 

296 

ia56 

406 

1648 

609 

1860 

402 

J859 

59 

1858 

366 

1865 

m 

1851 

43 

I85a 

30 

1859 

61 

1861 

478 

1855 

S48 

1855 

m 

1853 

210 

1854 

187 

1860 

224 

1854 

423 

1862 

300 

1866 

611 

1865 

571 

1863 

S& 

1864 

.      609 

1851 

10 

1861 

261 

1863 

319 

1862 

453 

1861 

544 

1863 

366 

1859 

551 

1865 

186 

1866 

131 

1861 

836 

1861 

373 

1852 

390 

1862 

317 
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291 
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1856 

451 

ia>r 

239 

1854 

393 
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1848 
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1849 
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1863 
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1855 
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253 

1865 

243 

1856 
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139 
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General  indexj  c£c.«-J0oixtinTi6d. 


Ho£j  crop,  by  Charles  Cist 

crop,  by  Charles  Cist 

statistics 

Hogs  and  pork  packing,  by  H.  D.  Emery 

Holcomb,  C.  P. ,  wheat  crop  of  the  United  States 

Holmes,  E.,  on  birds  injurious  to  agriculture 

Holsteiu  cattle,  by  Winthrop  V^.  Chenery 

Hop,  analysis  of 

culture,  by  L.  T.  Marshall 

culture  in  Engl       ., 

plant,  by  Lewis  Boilmau ., 

Hops 

culture  of,  by  L.  Rouse «., 

Horner,  W,  H.,  cotton  in  Missouri 

Horse,  by  Sanford  Howard 

Conestoga,  by  John  Strohm 

English  draught,  adaptation  of,  for  city  and  town  work 

Horses,  a  few  words  on,  by  liuth  Hall 

cavalry,  in  America,  by  Francis  Morris 

Horticulture  and  pomology 

principles  of. 

House  plants,  by  Kuth  Hall 

Howard,  C.  W. ,  condition  and  resources  of  Georgia 

grasses  for  the  south 

Howard,  Sanford,  Ayrshire  cattle 

horse -. 

Kerry  breed  of  cattle 

Hoy,  P.  R.jOn  striped  gopher 

Hoyt,  J.  W.,  international  exhibition. 

Hubbard,  A.  C.,  fruit  culture  in  Michigan 

orchards  and  fruits  in  Michigan 

Huntington,  G.  C,  grapes  on  Kelley's  island,  Ohio ..,.. 

Huntingdon,  T.  G.,  garden  vegetables 

Husbandry,  English,  by  H.  F,  French 

I. 

Ice  trade,  by  L.  Wethcrcll 

byN.  J.Wveth 

Illinois,  agricultural  history  of,  by  J.  Reynolds 

Iniphee  and  sorghum,  culture  of,  by  J.  H.  Smith 

Implements,  improved  farm,  by  S.Edwards  Todd 

Improved  Kentucky  sheep,  by  Robert  W.  Scott 

Improvement  of  native  caWle,  by  Lewis  F.Allen 

of  native  grapes  by  seedlings  and  hybridization,by  S.  J.  Parker 

Indian  corn 

Indian  corn 

Indian  corn 

1  ndian  corn,  by  Lewis  Bollman 

analysis  of,  by  C.  T.  Jackson , 

culture  of.  by  Daniel  Leo 

culture  of,  by  J.  F.  Wolfinger , 

letters,  &c.,  on  the  cost  of  raising , 

luKCcts  affecting  grain 

affecting  peas  and  beans 

aflfecting  the  cetton  plant,  by  Townend  Glover  ., 

and  diseases  affecting  the  cotton  plant,  by  Townend  Glover 

frequenting  orange  trees,  by  Townend  Glover 

injurious  and  beneficial,  by  Townend  Glover 

injurious  to  cotton  plant,  by  Townend  Glover ^ , 

injurious  to  vegetation,  by  P.  H.  Uhler 

noxious,  destruction  of,  by  E.  Willemot 

of  the  orange  tree,  by  Townend  Glover , 
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333 
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312 
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223 
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International  exhibition  of  1862,  by  J.  W.  Hoyt 

Ionian  Islands  and  Italy,  productions  of,  by  S.  B.  Parsons 
Irrigation « '. 

by  -^.  Goodrich  Smith 

by  F.G.  Skinner 

Italian  honey  bee,  by  Gichard  Colvin 


J. 


Jackson,  Charles,  flax  cotton 

Jachccri,  C.  T  .  analysis  of  cotton  soils : 

analysis  of  Indian  com ,• 

.nnalysis  of  tobacco  soils 

chemical  researches  on  cotton  seed 

chemical  researches  on  sorgho  sucr6 

etherization  of  animals 

night  soil 

remarks  on  fertilizers 

report  on  American  grapes  in  relation  to  wine  making 

researches  on  the  cotton  stainer 

Jacobs,  L.  M.,  agriculture  of  San  Bernardino  county,  Cal 

Janncy,  S.  M. ,  Virginia,  past,  present,  and  future 

Japan,  radishes  and  fruits  of jt 

Johnson,  B.  F.,  report  on  dairies _ 

Johnson,  H.  S.,  remarks  on  dairy  cows 

Joieneaux,  M.  P.,  art  of  governing  sap 

Judd,  N.B.,  on  wheat  growing  in  Prussia ! 


K. 


Kelly,  O.  H.,  on  Minnesota. .  -  -  .* 

Kennicott,  Bobert,  quadrupeds  of  Illinois 

quadrupeds  of  Illinois 

quadrupeds  of  Illinois 

Kentucky  sheep,  improvea,  by  Robert  W.  Scott  .. 
Kenworthy,  Charles  J.,  wool-lowing  in  Australia 
Kerry  breed  of  cattle,  by  Saniord  Howard 


L. 


J^nd,  improvement  of 

improvement  of *.-- 

improvement  of 

improvement  of 

improvement  of,  by  H.  F.  French , 

Lands,  improvement  of  worn-out,  by  H,  Burgwyn 

Landscape  gardening 

Landon,  M.  D.,  cotton,  (by  free  la.bor) 

Lang,  Thomas  S.,  roadsters  and  trotters 

Lanner,  T.  V.,  on  cattle  breeding 

Leas,  Charles  A.,  tobacco 

Leavitt,  O.  S.,  culture  and  manufacture  of  flax  and  hemp. 

Le  Conto,  John,  grape  vine^  in  the  Atlantic  States 

Lee,  Daniel,  agricultural  education 

on  agricultural  literature 

on  agricultural  meteorology 

on  a  general  view  of  American  agriculture  . 

culture  of  Indian  com 

on  preparation  and  use  of  manures 

progress  of  agriculture  in  the  United  States. 

tlie  study  of  soils* 

ILiettcrs,  &:c.,  on  cost  of  raising  wheat  and  Indian  com  . . . 

L«sley,  J.  P.,  on  coal  oil 

Leverott,  T.  H.,  root  crops 
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Lime,  by  D.  J.  Browne 

value  of  phosphate  of,  by  Joseph  Harris 

Linneeus,  experiments  on  plants 

Lippincott,  James  S. ,  atmospheric  humidity 

fruit  regions  of  the  northern  States 

geography  of  plants :... 

grapevines 

marjcet  products  of  west  New  Jersey 

Lama  and  alpaca * ^ 

Lodge,  William  C,  fruits  and  fruit  trees  of  the  middle  States 

wine  making  and  wine  culture  of  the  middle  States... 

Longworth,  N.,  on  grape  culture  and  mannfacture  of  wine 

Long-wool  sheep,  by  J.  R.  Dodge 

Loomis,   L.  C,   food,   qualities   and  changes   requisite  to  health    and 

strength 

preservation  of  food 

Loomis,  Silas  L.,  consumption  of  milk i 

neat  cattle  in  the  United  States 

Levering,  J.,  atmospheric  electricity 

Lupine,  cultivation  and  use  of,  by  JLonis  Schade 

Lyman,  Joseph  B.,  cotton  planting 

M. 

Madder,  by  J.R.Dodge 

culture  of,  by  Count  Gasparin 

dyers*,  cultivation  of 

Maine,  agriculture  of,  by  S.  L.  Boardman 

Maize,  in  Mexico 

paper  and  maize  cloth,  by  J.R.Dodge 

Mammalogy  and  ornithology  of  New  England,  by  E.  A,  Samuels 

Manures  and  green  manuring,  hy  J.  F.  Wolfinger 

and  their  application,  by  Simon  Brown  and  Joseph  Reynolds 

artificial,  by  C.  Upham  Sheppard 

mineral,  theory  of 

philosophy  and  chemistry  of 

preparation  and  use  of,  by  Daniel  Lee 

Marbles  of  Rutland,  Vt.,  by  S.M.Dorr 

Marine  plants,  their  uses,  &c.,  by  G.  Hubert  Bates 

Market  gardening 

gardening  in  the  vicinity  of  New  York,  by  Peter  Henderson 

products  of  west  New  Jersey,  by  J.  S.  Lippincott 

Marl .: 

Marshall,  L.  T.,  hop  culture 

McCann,  D.  J  ,  sheep  husbandry  in  Nebraska 

McDowell,  Silas,  belt  of  no  frost,  or  thermal  belt 

McKay,  C.  T.,  the  cotton  trade 

the  cotton  trade .• 

McKee,  A.  W.,  grape  and  wine  culture  in  California 

Medicines,  administering  to  domestic  animals 

Meteorology  in  connection  with  agriculture,  by  Joseph  Henry 

in  connection  with  agriculture,  by  Joseph  Henry 

in  connection  with  agriculture,  by  Josepn  Henry -- 

in  connection  with  agriculture,  by  Joseph  Henry 

of  18C)3,l)y  A.  B.  Grosh 

of  18(J4,  by  A  B.  Grosh 

of  J865,  by  A.  B.  Grosh 

of  1866,  by  A.  B.  Grosh 

Meteorological  tables 

tables e -- 

Merinos,  American,  of  Vermont , .-- 

Michener,  E.,  agricultural  ornithology '. 

Michigan,  orchardo  and  fr«it«  in,  by  A.  C.  Hubbard - 
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Middle  States,  fruits  and  fruit  trees  in,  bj  William  C.  Lodge 

Milk,  consumption  of,  by  S.  L.  Loomis 

Minnesota,  b>  O.  H.  Kelly 

Model  pij^jjery,  by  Paschall  Morris 

Morocco,  agriculture  of,  by  V.  D.  Collins 

Mori  is,  Francis,  cavalry  horses 

Monis,  John  G.,  on  ailanthus  silk-worm 

on  ailanthus  silk-worm  of  China 

Mon  is  Paschall,  model  piggery 

white  Chester  breed  of  swine 

Moses,  Z.,  cultivation  and  use  of  teasel 

Mules,  raising  of,  by  J.  T.  Warder 

N. 

Native  cattle,  improvement  .on,  by  Lewis  F.  Allen 

fruits  of  Ine  far  west,  by  K.  O.  Thompson..., 

Nealc,  R. ,  transplanting  and  treatment  of  grape  vines    

Neat  cattle  in  the  United  States,  by  Silas  L.  Loomis 

Needham,  Daniel,  agricultural  exhibition  at  Hamburg 

New  England  horses,  by  C.  L.  Flint "- 

States,  farming  in,  by  James  S.  Grinnell  -• 

New  Jersey,  worn-out  lands  of,  by  Charles  Stokes 

New  Orleans,  commerce  of 

Newton,  Isaac,  Commissioner,  report  of 

Commissioner,  report  of.. 

Commissioner,  report  of 

Commissioner,  report  of 

Commissioner,  report  of 

New  varieties  of  grapes,  by  S.  J.  Parker 

New  York,  canal  commerce  of 

commerce  of,  port  of 

Night  soil,  by  C.  T.  Jackson 

North' Carolina,  the  vine  of,  by  L.  Lawyer 

Norris,  George  P.,  grape  culture - 

orchard  houses 

Nutriment,  proportions  of,  of  the  means  of  living 

O. 

Oats 

condensed  account  of 

Observations  on  atmospheric  humidity,  by  James  S.  Lippincott 

Olive,  culture  of. 

Onion,  its  history,  culture,  and  preservation,  by  Elisha  Slade 

Oology  of  some  of  the  land  birds  of  New  England,  by  E.  A.  Samuels.... 

Orange  trees,  insects  of 

Orchard  houses,  by  G.  P.  Norris 

Orchards,  fruits,  &c 

their  cultivation  and  management,  by  A.  W.  Dodge 

Origin  of  the  domestic  turkey,  by  Spencer  F.  Baird 

Ornithology,  agricultural,  by  E.  Michencr 

Osier,  (willow, ;  cultivation  of 

P. 

Pampas,  cattle  farming  on,  by  G.  D.  Carrow 

Parsons,  S.  B.,  culture  of  the  Zante  currant  grape 

productions  of  the  Ionian  islands  and  Italy 

Parker,  S.  J.,  culture  of  grapes  in  graperies 

experiments  on  grape  cuttings  received  from  Patent  OflBce  . . 
improvements  of  native  grapes  by  seedlings  and  hybridization 
new  varieties  of  grapes 
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Patents  for  a^cuUural  invcDtions 

Pateuts  for  agricultural  inventions 

Patter-son,    G.  C,   adaptation  of  the   mountain  regions   for  sheep  hus 
bandry 

Paw-paw  spirits,  experiments  on 

Peach,  its  propagation,  cultivation,  ifcc,  by  Isaac  Pullen 

and  nectarines 

Pear  orchard,  by  J.  A.  Warder 

Pears 

«     and  apples,  description  of 

Peas  and  beans ...- 

insects  affecting 

Pech,  F.,  botanical  history  of  sorghum 

Pennsylvania  barns,  by  Frederic  Watts 

Peppermint,  cultivation  of 

Phielps,  R.  H.,  cultivation  of  grapes  in  New  England 

Philadelphia,  commerce  of,  for  1«48 

Phinney,  S.  B.,  cranberry  culture 

Physiology  of  breeding,  by  S.  L.  Goodale .- 

Piggery,  model,  by  Paschall  Morris 

Pi8ci;:;altare,  improvements  in 

with  reference  to  American  waters,  by  Theo.  Gill 

Plants,  experiments  on,  by  Linnaeus 

geography  of,  by  Jas.  S.  Lippincott 

indigenous,  for  hedges,  by  John-Torrey 

usecl  as  food  by  man,  by  F.  Unger 

Pleuro-pneumonia,  by  J.  B.  Craig 

Ploughs  and  ploughing,  by  H.  F.  French 

Plums 

Pomology  and  horticulture.-.' 

American,  by  H.  F.  French 

Pomolog^cal  resoiirces  of  the  south,  by  D.  Redmond 

Society,  American,  report  of 

report  of 

Poore,  Ben:  Perloy,  history  of  agriculture  of  the  United  States 

Popular  Tarieties  of  hardy  fruits,  by  F.  R.  Elliott 

byF.R.  Elliott 

by  F.  R.  Elliott 

by  F.  R.  Elliott 

Potato  culture  in  Lake  county,  Ohio,  by  L.  S.  Abbott 

disease,  opinions  on,  by  Dr.  Fraas - 

history  of;  by  C.  E.  Goodrich 

rot 

Potatoes 

production  of  now  varieties  for  seed 

proposed  remedy  for  diseases  of 

culture  of .• 

experiment  on  raising,  by  H.  H.  Eastman 

new  varieties  of,  by  C.  E.  Goodrich 

Poultry,  by  D.  S.  lleffron 

and  e^^^^  by  **  A  New  Englander" 

Prairie  farming,  improvements  in 

Pratt,  Zadock,  dairy  farming 

and  his  farm 

Preliminary  remarks  to  report  of  18G0 

Preservation  of  food,  by  L.  C.  Loomis 

Prince,  William  R.,  on  the  strawberry .'. 

Propagating  gfarden,  preparation  for *. 

Propagation  of  the  grape  vino 

Pruning  and  training  the  grape  vine,  by  William  Saunders  ,. 

Prussia,  agricultural  schools  in 

Pollen,  Isaac,  peach  cultivation  and  propagation 
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Qoadrnpeds  of  Illinois,  bj  Robt.  Kennicott. 

byRobt.  KeDnicott. 
bj  Robt.  Kennicott. 

R. 


Radishes  and  fruits  of  Japan 

Ralston,  J.  C,  veterinary  science  and  art 

Randall,  Henry  S.,  on  sheep 

on  sheep  husbandry  and  wool-growing  in  the  United 

States 

Rape  and  colza,  culture  of ^ 

Raspberry  culture,  by  J.  A.  Warder i ^ 

Ratkvon,  S.  S.,  entomology 

entomology  and  its  relations  to  agriculture 

Redmond,  D.,  pomological  resources  of  the  south 

Reid,  George,  superintendent  of  experimental  farm,  report  of 

Report  of  chemist 

chemist 

chemist ^ ^ 

chemist 

C.  L.  Fleischmann  on  his  visit  to  Qermany 

Commissioner  of  Agriculture 

Commissioner  of  Agriculture 

Commissioner  of  Agriculture 

Commissioner  of  Agriculture 

■  Commissioner  of  Agriculture : 

'  Commissioner  of  Patents 

Commissioner  of  Patents ., 

'  Commissioner  of  Patents 

•  crops 

'  crops 

crops - -. 

crops,  (extending  at  intervals  to  page  482) 

crops  

crops 

entomologist 

entomologist .' 

entomologist 

entomologist 

superintendent  of  garden 

seeds  and  cuttings 

statistician 

statistician i 

.  statistician 

statistician 

superintendent  of  experimental  farm 

superintendent  of  experiuMintal  garden 

superintendent  of  experimental  garden 

superintendent  of  experimental  garden 
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Baiting ; 293 

secret  of  making  good 293-294 

whey 346 

wiping 293 

working 293-294 

C. 
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Gray,  J.  K.,  steam  plough  of 260 

Ground  beetle 63 

Grpves  and  evergreens  in  Iowa 361- 

Grub,  white 357 

Guaiava 144 

Guano 135,190 

H. 

Hall,  A.  W.,  stcam-ploT3gh  of , 260 

Harpactor  cinctus 63 

Hartford  Prolific,  (grape) 1G2 

Hay  crop 80,89,240 

time  for  cutting 299 

without  fertilizers 335 

Heliomanes  biraaculatus 72 

Heliothis  phloxephoga 74 

Herbemont,  (grape) 28,29,156,157,160 

Herbs,  time  for  cutting 299 

Hereford  cattle 349 

Hickman,  Marshall,  farm  of 295 
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Liquid  manure,  experiments  with ^ 184 

how  to  apply 186 

Locusts , 61,65,67 

Lodge,  William  C,  article  on  feeding  beef  cattle  in  the  middle  States 212 

Longendoerfer's  new  seedling  grape 162 

Loquat 143 

Louisiana,  crops  of [ 83 

(grape) !'!,!!!!!!!!!!!*'!!!!!"  162 


INDEX.  503 

Page. 

Louisiana,  relative  value  of  lands  in 106, 114 

steam  ploughing  in 278 
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